PE RSPECTIVE:“ 
OR, THE oy 


ART of drawing the Repreſentations of 
all OBJECTS upon a Plane. 


In TWO SECTIONS. 


Sgr. I. Demonſtrates the Principles where- 
on this Art is founded. 5 


* i 


SzcT. II. Gives the practical Rur x s for 
Operation; with great Variety of Exam- 


ples. ＋ ' A ! — 
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PREFACE. 


TH E Art of Perſpective is properly à branch of 

Optics; for it depends on this optic principle, that 
all the rays of light flowing from the ſeveral parts of 
an object, move in right lines to the eye. And there- 
fore the images of theſe parts muſt be ſomewhere in 
theſe viſual rays; and conſequently muſt be where 
theſe lines inter ſect the picture. Perſpective is a kind 
of projection, for here the pifture being placed at a 
convenient diſtance between the eye and the object, 
(or it may as eaſily be placed beyond the object; ) the 
ge projetts the ſeveral points, and parts, of the body, 
upon that picture, by lines drawn from the eye to the 
parts of the body; and that by certain rules, which are 
to be explained in this book. 

Perſpective is an art abſolutely neceſſary to be un- 
derſtoad by all thoſe that pratlice drawing. From 
this it derives all its beauty and juſtneſs. It is alſo of 
great uſe in Architefture, Fortification, Engraving, 
Carving, and all the mechanical arts; and particular- 
ly in Painting. It is of admirable uſe for deſcribing 
the figures of ſolids, or of any buildings, and of all 
ſorts of machines. An artiſt cannot put his deſign into 
execution without this; for all neat and curious draw- 
ing ſignifies nothing without it, if the defign is not 
executed according to the rules of this art. By this, 
the figures aud ſhapes of all natural objefs may be i- 
mitated to the life, which no other art can equal. By 
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this are contrived thoſe . deceptions in viſion, which fy 
agrecably delight and pleaſe tbe ce. 

tao notice in the Optics hot delightful a ſtudy 
that ig; but the greateſt ſhare of that pleaſure belongs 
10 PerſpeFive. For what greater pleaſure can one en- 
Jay by the eye, than to ſee a grand building, a large 
country, or great city, ſo truly drawn and finely co- 
3-82 0 which being placed at à dus diſtance, ſhall ap- 
pear to the eye in its true proportions, and in all its 
pomp and beauty, even to vie with Nature itſelf, and 
even to out-do it in ſome caſes. | For if it be drawn 
ia ſummer, with all the beauty of flowers, and ver- 
dure of leaves; ſuch: a*draught look'd at in winter 
will appear gay; whilſt the place itſelf, now deſtitute 
of all theſe beauties and natural colourings, gives but 
a diſagreeable proſpett ? Can it fail to pleaſe and 
charm the bebolder 10 ſee a whole country have the ve- 
ry ſame appearance, and the ſame beauty, as the place 
it was drawn for, and even of the ſame magnitude 
when ſeen thro? a lens at à due diſtance. And if il 


be à place one knows, how agreeably one is ſurpriz:d 


to find himſclf in it. Who would not be ſtruck at ſi 
agreeable a delufion ? | h | 

Hence it has been objefted by ſome, that this art 
does not ſhew us truth, but deceives us with falſe ap- 


Pearances; alledg ing, that nothing appears to us as it 


really is, but in a quite different form. It is true, if 
we regard the picture itſelf as an objeft, which is 4 
prece of. paper, being nothing but a plane ſurface per- 
pendicular to the herizon, with ſeveral lines and co- 
lourings laid on it; then it gives us a falſe appearance 
of itſelf. But nobody that draws a pifture, ever in- 
tends that it ſhould repreſent itſelf, and therefere this ob. 
jedtion will be nothing to the purpoſe. Lor the picture 
is always deſigned to repreſent a thing that is out of 
the pitture; and therefore if the picture truly repre- 


ſents that thing, then it ſhews us trutb. And if it 
does not in all reſpects, repreſent it truly ;, then ſo far 
1 45 
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as that fails it Sa repreſent the Ibing imfended, 
but ſomething elſe; and then indeed it ſhows. 72 
hood. So that if the pifiurt is truly. drawn,” it 
truth; but it aer Went Man Put” whe Fr i 
falſely drawn. 
As the art of painting bas aa Been in h FA 
teem, therefore awe need not wonder that men of er- 
cellent talents, have taken great pains in perfe 
that art. But without the knowledge of Perſpeclive, 
that art will always be deficient, and imperfett; and 
therefore every painter that is ignorant of Perſpe3iue 
will unavoidably run into errors. Perſpective then is 
the compleating of the art of painting, without which 
w painting can be perfect. And therefore no perſon 
ſhould engage in the art of painting, except he reſolve 
to make himſelf acquainted wry the rules of Per j- 
etive. 
The inventive part of. painting, is nothing but the 
original deſign, contrived in the imagination of the 
artiſt; but the executive part is wholly tied to the 
rules of art, which muſt not be tranſgreſſed upon any 
account. T 'berefore he that deſigns to be @ painter, 
muſt firſt of all learn Per hheaives ; and when be bas 
done this. and informed his judgment what alterations 
happen to figures, when drawn upon à plane;* be 
ought then to be ih to drawing by fight, and exer- 
ſe himſelf in this along with Perſpective, till he be- 
comes ſufficiently perfect in both. Nothing ought to be 
nere familiar to a painter than Perſpetiive ; for it is 
the only thing that can make the judgment corre; 
ond will help tbe fancy to invent with ten times more 
eaſe, than it could do without it. | 
Yet it is not neceſſary or even poſſible, that the fein 
rules of Per ſpective ſhould be applied to the drawing 
every minute part of a body. Fur there would be fuch © 
| a confuſion of lines, and their interſections would be ſo 
near together, that no exactneſs could be expected from 


He. 


lbence; ſuch parts as theſe ought to be drawn by the 


* Re 

eve. Nevertheleſs, the rules of Perſpective muſt di. 
rect ones judgment, and be a guide to his eye, bow 
they are to be drawn. e fs 

In the firſt ſeftion of this book, I have laid down 
the fundamental propoſitions on which the practical 
part of Perſpefive is founded; and given their di. 
monſtrations, that their truth and certainty 

pear. And in ay ſeftion, I have given all the 
rules of practice, for performing the ſeveral operations, 
in drawing any points, lines or ſolids in Perſpefive. 
And have given the reaſons and demonſtrations of theſe 
rules, exceeding ſhort , being eaſily deduced from the 
propoſitions in the firſt ſeftion. And have alſo given 
great plenty of examples to illuſtrate the rules, and to 
ſatisfy ſuch as have a great deſire for obtaining the 
arts of drawing and painting. And by frequent uſt 
and pratiice ſeveral compendious methods of working 
will occur of themſebves to every practitioner. All 
this is principally for upright pidtures, the only ſort 
that are uſeful. For as to inclined pictures, they re- 
quire more lines and more labour; and no object drawn 
in them ever appears ſo well as in an upright pitture; 
ſo that they are nothing but a piece of curigſity. Net 
leaſt it ſhould happen that any object requires to bt 
drawn upon an oblique plane, which cannot be put into 
any other poſition , I have alſo ſhewn the properties of 
theſe pictures, and the methods of drawing upon them, 
in a general way; with ſeveral examples thereto, 
which will make the method very plain and clear, 
to any body that is deſirous to know how to draw 
upon this kind of pictures. 


W. Emerſon; 
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eye, parallel to the horizon, as KLMN ; or rather 
in the horizon. Therefore this is parallel to the 
geometrical plane, and perpendicular to the Ad 


DEF. V. 


The vertical Plane is a plane paſſing thro* the 
Je, perpendicular to the Rr and t to the hori- 


zon, as OPQR., 
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eye. Nevertheleſs, the rules of Perſpefiive muſt di. 
rect ones judgment, and be a guide to his eye, how 
they are to be drawn. 

In the firſt ſeftion of this book, I have laid down 
the fundamental propoſitions on which the practical 
part of Perſpeftive is founded; and given their di. 
monſtrations, that their truth and certainty may ap- 
pear. And in the ſecond ſeftion, I have given all the 
rules of practice, for performing the ſeveral operations, 
in drawing any points, lines or ſolids in Perſpective. 
And have given the reaſons and demonſtrations of theſe 
rules, exceeding ſhort ;, being eaſily deduced from the 
propaſitions in the firſt ſeftion. And have alſo given 
great plenty of examples to illuſtrate the rules, and to 
ſatisfy ſuch as have a great deſire for obtaining the 
arts of drawing and painting. And by frequent uſe 
and pradtice ſeveral compendious methods of working 
will occur of themſelves to every practitioner. All 
this is principally for upright pictures, the only ſort 
that are uſeful. For as to inclined pictures, they re- 
quire mote lines and more labour; and no objef drawn 
in them ever appears ſo well as in an upright pitture; 


ſo that they are nothing but a piece of curiofity. Tet 


leaſt it ſhould happen that any odbjett requires to bt 
drawn upon an oblique plane, which cannot be put into 
any other poſition, ] have alſo ſhewn the properties of 
theſe pictures, and the methods of drawing upon them, 
in a general way; with ſeveral examples thereto, 
which will make the method very plain and clear, 
to any body that is deſirous to know how to draw 
upon this kind of pictures. 
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DEFINITIONS. 
"DEF. I. e 


any object upon a plane; juſt as it appears to 
the eye, in any given ſituation. When the plane 
is perpendicular to the horizon, it is called common 
Perſpective. When the eye is infinitely diſtant from 
that plane, it 1s called military Perſpective. 
e. 


The Picture is that plane upon which the object 


z repreſented, as ABCD; which is perpendicular to 

the horizon; and is ſuppoſed as tranſparent as glaſs, 

This is alſo called the Table, or perſpective Plane. 
DEN ME 

The geometrical Plane. is a plane parallel to the 

horizon, in which the viſible objects are ſituated as 

FGHI. And the ſituation of any point of an object, 


is where a perpendicular from that point, cuts this 


plane. | 
WERE; IV... | 
The horizontal Plane is a plane paſſing thro* the 


eye, parallel to the horizon, as KEMN ; or rather 

in the horizon. Therefore this is parallel to the 

geometrical plane, and perpendicular to the picture. 
. 

The vertical Plane is a plane paſſing thro' the 


eye, perpendicular to the picture, and to the hori- 
zon, as OP R. 
E DEF. 


PER SPE CTIVE is the art of repreſenting 


. 


and the geometrical plane, as DC. It is alſo called 


Pp E R SPEC TI VE. 
. 


The directing Plane is a plane paſſing thro' the 


eye, parallel to the picture, as KNHI. And its 
interſection IH with the geometrical plane, is the 
Line of Extremes. Nee on ee 1 


| — A 
The ground Line, is the ſection of the picture, 


the Baſe Line, or fundamental Line. 
DF. W. 


The horizontal Line is the interſection of the 


picture, and the horizontal plane, as TV. Whence 
this is parallel to the ground line. It is alſo called 
the vaniſhing Line. But in a general ſenſe, the va. 
niſping Line of any plane, is the ſection of its pa. 
rallel plane drawn thro? the eye, with the picture. 


| DEF. IX. | 
The principal Ray, is a line drawn from the eye, 
rpendicular to the picture, as ES. Theretor, 
this lies in the horizontal plane. | 
| DEF. X. 
The Line of Station, is the ſection of the verti- 
cal plane with the geometrical plane, as RQ. 
DE F. XI. 


The Line of Diſtance is that part of the line of 
ſtation, contained between the directing plane, and 
the picture; as RX. Hence the line of diſtance 1s 
parallel and equal to the principal ray. 


DEF, all. 


The vertical Line is the line in which the vert: 
cal plane cuts the picture; as SX. 


D E F. XIII. 

The Hight of the Eye is a perpendicular paſſing 
from the eye to the geometrical plane, as ER. Thus 
is equal and parallel to the vertical line. 11 

D EF. 


+ PTYKSPECT-HVE-: 


DEF. XIV. 
The Point of View is the point where the eye is 
fixed, as E. . 
| DF. XXV. 


The Point of Sight is the point where the prin- 
cipal ray cuts the picture, as S. Therefore this is 
in the horizontal and vertical lines. It is alſo call- 
ed the principal Point, or Center of the Picture. 


D E F. XVI. 
The Point of Diſtance is a point in the horizon- 
tal line, whoſe diſtance from the point of fight is 


equal to the principal ray, as V or T; ſuppoſi 
VS or TS, equal to ES. 28 


D E F. XVII. 


The accidental Point of a right line is the point, 
where a line, drawn thro' the eye, parallel to the 
line propoſed, cuts the picture. This is alſo call- 
ed the vaniſbing Point. Hence all lines parallel to 
one another, have the ſame accidental point. And 
all lines perp. to the picture, have the point of 
fight for their accidental point. And all lines pa- 
rallel to the picture have no accidental point. 
D E F. XVIII. 
The Plan is the projection of an object upon 
the geometrical plane, by lines drawn from all points 
of the object, perpendicular to that plane. This 
b alſo called the 1chnography of the object, or the 


Baſe of it. 
D E F. XIX. 


The Front is the fore view of an object, or the 
ſection of it parallel to the picture; or it is the 
projection of it upon a plane parallel to the picture. 


DEF. AS 


The Profil is the ſide view, or ſection of an ob- 
ject, parallel to the vertical plane. It is taken for 


the appearance of any ſide. 


B 2 DEF. 


4 


Fig. 
I, 


PERSPECTIVE. 
D E F. XXI. 


Schenography is the repreſenting ſolids, or ſuch 
objects as are elevated in the air. 1 


DE F. XXII. 

The optic Cone is the cone of rays proceeding 
from the eye to all the points of an object, and 
cutting the picture. | 

2 SCHOLIUM. 

In general, the things to be drawn, are called 
Objefts or Originals; and their pictures when drawn, 
are called Repreſentations, Appearances, Figures, 


Images, or Prejections. | 


AKIO- Ns. 

I. 
The appearanee or repreſentation of any point 
of an object, is where the right line, drawn from 


the eye to that point of the object, cuts the picture. 


2. 
If any part of an object touches the picture, its 


appearance will be in that part of the picture which 
it touches. | 


All parts of objects . than the eye, or be- 
low the horizontal plane, will be repreſented be- 
low the horizontal line, in the picture: and thoſe 
that are higher, will be repreſented above it. 


All objects on the right hand of the vertical 


plane, will be repreſented on the right hand of the 
vertical line; and thoſe on the left hand, on the 


left ſide of it. 


If a right line in the object paſſes thro' the eye, 

it will be repreſented in the picture by a ſingle point. 
„ 6. 

Any plane (in the object) paſſing thro' the eye, 

will appear only a right line in the picture. 5 

8 E ö 
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TIVE. 


w — IX — 


P. 
NM military perſpective, lines that are parallel in 
the object, are repreſented by parallel lines in the 

pure. And they are ſhortened in the pitture, in the 

ratio of the radius to the fine of inclination of the 
viſual rays. 


For let there be two parallel lines in any object; 
and ſuppoſe two planes to paſs thro' theſe two 
lines and the eye. Now ſince the eye is ſuppoſed 
infinitely diſtant, in this ſort of perſpective; there- 
fore theſe planes, which only interſect at an infinite 
diſtance, may be looked upon as parallel. But 
(Geom. V. 11.) if two parallel planes be cut by 
a third; their common ſections are parallel. And 
therefore the two planes cut the picture in two pa- 
rallel lines; which repreſent the two parallel lines 
in the object. And it is equaliy the ſame if there 
15 never ſo many of theſe parallel lines. And it is 
evident that their lengths are diminiſhed in the ra- 
tio of radius to the ſine of obliquity. 


Cor. 1. If the eye be at a great diſtance; lines 
that are parallel in the object, are repreſented by lines 
nearly parallel in the picture. bo 


Cor. 2. Viſual rays from the eye, cut all parallels, 
and all parts of them, at the ſame angle. 

This follows from the paralleliſm, both of the 

nays and the lines. . 

Cor. 3. Equal parallel lines have their images equal. 

| B 3 PROP. 


Fig. 


2. 


PERSPECTIV E. 
RR OP. II. 


In common perſpellive, a right line in the objeft, 
which paſſes not thro the eye, is repreſented by a 
right line in the picture. 


Let GH be the right line, E the eye; draw EG, 
EH, cutting the picture in g and þ; then g and þ, 
repreſent the points G and H (by Ax. 1.). And 
thus all the points between G and H are repreſent- 
ed by right lines drawn from thence to E; and all 
theſe lines are in the plane EGH. And ſince that 
plane interſects the plane AC in the right line gh 
(Geom. B. V. Prop. 3.) therefore all the points in 
GH are repreſented by all the points in gh; or the 
right line GH by the right line gh. 


Cor. Hence the lines GH and gh, are in one and 
the ſame plane. 


PROP. III. 


If a right line be parallel to the pillure, its repre- 
ſentation in the pitiure, will be parallel to that right 
line. 


For let GH be a line parallel to the picture, 
and ſuppoſe a plane to paſs thro? it parallel to the 
picture, then the plane EGH being cut by the two 
parallel planes GH, and AC; the ſections GH, 


2b will be parallel (by Prop. XI. B. V. Geometry.) 


Cor. 1. If a right line be parallel to the ground 


line; its appearance in the picture will be parallel to 
the ground line. 


Cor. 2. If a right line be parallel to the vertical 
line; its appearance in the picture will be perpendicu- 
lar to the ground line. 8 

. Or. 


Sec. I. PERSPECTIVE. 


| 7 
Cor. 3. If a line parallel to the pillure interſe Fig. 


the geometrical plane, and make any angle with it; 2. 
its figure or appearance in the picture will make the © 


ſame angle with the ground line. 


Cor. 4. If two lines parallel to the picture, inter- 
ſeft ; their repreſentations in the pifture, will make the 
ſame angle, as the original lines. | 

For each of them makes the ſame angle as its 
original; and therefore the differences of each two 


are equal; that is, the angles which the originals 


and their repreſentations make, are equal. 


Cor. 5. All theſe things bold good, when the picture 
is inclined to the horizon. - 


PROP. IV. 
The figure or appearance of any right line in the 
picture, tends to the accidental point of that line. 


Let GH be the original line, gb its figure or 
appearance in the picture, P the accidental point 
of it, E the eye. Then (Def. 17.) ſince EP and 
HG are parallel; EP and HG are in the ſame 
plane, which plane paſſes thro' E and P. Like- 
wiſe (Cor. Prop. II.) gh is in the plane EGH; 
therefore all the points P, g, h are in one plane, 
which plane interſects the picture in the line Pg; 
therefore gh produced, paſſes thro? P. 2 


Cor. 1. The repreſentations of all lines parallel to 


GH, do all meet in the accidental point P. 


Cor. 2. The appearances of all lines perpendicular 
lo the picture, tend to the point of fight. 


Cor. 3. The appearances of all lines, in or paral- 
le! to, the geometrical plane, making an angle of 4.5 de- 
grees with the ground line or picture; tend ta the 


point of diſtance on that ſide. = 
B 4 Cor. 


. P'E N. FHN 
Fig. Cor. 4. The appearance of a right line, paſſes buz 
3. thro the accidental point, and thro* the point wher, 

. the original cuts the picture. 4 


„ Y EE. 
If two equal right lines be parallel to, and equidiſ- 


tant from, the pitture; their repreſentations will be 
equal. 


4+ Let the lines GH, KI, be equal, and both pa. 
. rallel to the picture AC, and at equal diſtances 
from it; and gh, ki their repreſentations. Draw 
Hi and bz. E is the eye, Then by reaſon of the 
parallel planes GHIK and AC, the triangles EGH, 
egb; allo EHI, ebi; and EIK, Eik, are ſimilar 
each to each. Therefore, GH: gh : : EH: Eb:: 
Hl: bi: : EI: Ei: : IK: ii. But GH = IK, 
therefore gh = ik. 


Cor. 1. F ſeveral lines are parallel to, and equi- 
diſtant from, the picture; their repreſentations will 
be to one another, in the ſame proportion as the ori- 
ginal lines. | | l 
For we have GH : gh: : IK: ik; or GH: IK:: 
gb: ik. 


Cor. 2. If a right line parallel to the piflure, be 
divided into equal parts; the images or repreſentations 
of theſe ſeveral parts, will be equal. 


Cor. 3. Two equal right lines proceeding from one 
111 point, and both parallel to the picture; will have their 
| | appearances equal in the pitture. And the angle they 
| make in the pifture, will be equal to the angle made by 
the originals. HE. 


nals, by Prop. III. 


| | For the repreſentations. are parallel to the origi- 


"th ed picture. 


Cor. 4. All theſe things hold equally for an inclit- 
WT: | 
PROP 


aft), PERSPECTIVE 9 


PROP. VI. 
F a circle be parallel to the picture, its figure in 
the picture will be a circle, in any ſort of prajection. 


Let E be the eye, BD the circle. Then ſince 5. 
the optic cone EBD, is cut by the plane of the pic- 
ture AC, parallel to the baſe of the cone, there- 
fore (by Cor. Prop. LXXXIX. B. I. Conic Sec- 
tions) the ſection 2d will be a circle. 


Cor. 1. If a circle be fo placed, that the optic 
cone, be cut by the pitture, ſo that the angles on op- 
poſite ſides may be equal, which are made by the pic- 
ture and by the baſe; then alſo the appearance in the 
piture will be a circle. I 

For then it 1s cut in ſub-contrary poſition; and 
therefore (by the ſame Prop.) the ſection is a circle. 


Cor. 2. In other caſes when a circle is not parallel 
jo the picture; its appearance is an ellipſis; ſuppoſing 
the optic cone to be cut on both ſides by the pifture, 


PROP. VII. 


The appearance of any plane figure parallel to the 5. 
piture, will be ſimilar to the original. | 


Let GHIK be the plain figure whoſe repreſenta- 
tion is ghik. Then ſince the optic pyramid EGHIK 
s cut by the plane of the picture AC, parallel to 
the baſe GH IK; therefore the ſection ght will be 
ſimilar to GHIK (by Cor. 1. Prop. XVII. B. VI. 


Geometry.) | 
VVV 

Dye vaniſhing or accidental points, of all lines drawn 6, 

in any plane, are in the vaniſbing line of that plane. 


Let FG be any line in the plane CFG, and EL 
irawn from the eye at E, parallel to FG, cutting 
the 
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Fig. the picture in L. Then ſince all lines as FG are 
6. in the plane CFG, all the parallels EL, are in the 


arallel plane AEL; and therefore all the points 


„ Are in the interſection AL; that is, in the vn. 
niſhing line. And it is the ſame thing whether the 
lane AC be right or oblique to the plane CG, 
os the planes CFG and EAL are parallel in all 
es. 


PROP. IX. 


7. All lines perpendicular to the picture, will be pro- 

jelñed into ſome parts or other of the ſame lines in the 
picture; in whatever point of the principal ray, tht 
eye is placed. 


Let FG be a line perpendicular to the picture, 
E the eye, ES the principal ray; produce GF to 
cut the picture in N, and draw SN. Then ſince 
ES, NG are parallel, they and the line SN are in 
one plane. Therefore FG appears ſomewhere in 
the line SN. Then let the eye remove to K, in 
the ſame line ES, and K is ſtill in the ſame plane 
ESNG ; therefore FG appears ſtill in the line SN, 
which has not changed its ſituation. But then there- 
preſentation of FG does not fall in the ſame part of 
the line SN, when the eye 1s*at E, as when it is at 
K; for the farther the point K recedes back, the lels 
angle the line FG appears under; and the further 
the repreſentation of it is from S. 


Cor. 1. The further the eye recedes along the priv- 


cipal ray, the leſs any line appears, which is perpendi-| 


cular to the pitture. 


Cor. 2. Wherever the eye is taken in the principal 
ray, the repreſentations of all lines, perpendicular Io 
the picture, will converge to the point of fight. And 
conſequ-ntly the pidture will appear a regular piece of 


perſpettive, to an eye placed any where in that _ 
or, 


&.1 PEASPEETIVE. © 11 
Cor. 3. Likewiſe by the ſame reaſoning, the repre- Fig. 

ſentations of all parallel oblique lines will tend to their 7. 

accidental point, if the eye recedes in the line drawn 

hre that accidental point. 


Cor. 4. Theſe things hold true in an inclined piclure, 
ſubſtituting lines parallel to the principal ray, inſtead 
of lines perp. to the picture. 


PROP. X. 


Fa light be put in the place of the eye, and the 
ſhadows of any objetts be projected on a plane parallel 
10 the picture, placed behind the objeds; theſe ſhadows 
will form a piece of perſpective ſimilar to that made 
on the picture, when the eye is placed in the point of 
new; and will bave the ſame appearance. 


For the image made by the ſhadows, is formed 
by rays drawn from the light thro? all the points of 
the objects, till they cut the parallel plane. And 
the image on the picture, is formed by the very 
ſame lines cutting the picture. Fherefore theſe two 
images, upon theſe parallel planes, muſt needs 
be ſimilar; and will appear equal to an eye in the 
point of view. 


Cor. 1. The images of objetts, formed by their pa- 
2 on a plane; will make a regular piece of per- 
efrve. 


Cor. 2. The images formed, by the ſhadows of the 
Jun's light, make a piece of military perſpettive. 

For the ſun's light may be ſuppoſed to come 
from an infinite diſtance, 
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PROP. XI. 


f the back fide of the picture AC be a plain rife 


tor; and if the eye be placed at O in the principal ray 
ES, produced as far beyond the pitlure. Then the 
eye looking towards the reſiector, will ſee all objeRts in 
the ſame places of the refleftor ; as an eye at E will 
fee them in the picture. 


Leet F be any point of an object, and draw FIG 


perpendicular to the picture cutting it in I, and 
make GI = FI; and draw SI from the point of 
ſight S. Then fince bath EO and FG are perpen- 
dicular to the picture, the point F ſeen by reflec- 
tion from O, or directly from E will appear ſome- 
where in the plane FEO, and therefore ſomewhere 
in the line SI, the ſection of it with the picture. 


But (Optics, B. II. Prop. II.) F is ſeen by reflec; 


tion in the line GO, and F is ſeen directly in the line 
EF. But both theſe lines interſect at V in the line Sl. 
For the lines GI = FI, and ES = OS, and SI perpen- 
dicular to them all. Therefore their interſection 
muſt be in the line SI. But in looking towards 
the reflector, with the back towards the objects; 
the right ſide will appear on the left, and the left 
an the right; being. contrary to what they are when 
the face is turned the contrary way. Now what 1s 


proved of the point F, holds of all points of all 


objects whatever. 


Cor. Tho” all objedts and all points of them appear 


PERSPECTIVE: -. 


in the ſame places by reflection as when ſeen direftly, | 


yet the face being turned the contrary way, what is 


on the right will appear on the left, and what is 0 | 
the left will appear on the right hand. 


1 
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*. TT. 
In viewing any piece of perſpective of a country, ci- 
ty, &c. the further the eye is placed from it, in the 
principal ray; the longer the draught appears to be, 
and that in proportion to the diſtance of the eye. 


I call that the length which | is taken along the 9. 
geometrical plane, as it runs directly from the pic- 


Let AC be the picture, EA the principal ray, 
CV the horizontal plane. Let E be the point of 
view, for which the proſpect was drawn. Then 'tis 
plain CB repreſents the length CF, to the eye at E. 
Let the eye be removed to D, in the principal ray 
AED; then the ſame CB repreſents the length CV. 
But by ſimilar triangles, CF : AE : : (CB: AB: :) 
CV : AD; and therefore the apparent length of 
the draught is greater at D than at E, in propor- 
tion of AD to AK. OY | 


Cor. 1. Hence in any given piece of perſpeFive, 
the further the eye is placed from the piflure; the 
larger and more extended it ſeems to be ; and the near- 
er, the leſs it appears. 


Cor. 2. No perſpeftive view will appear exactly like 
the original, but when it is ſeen from the true point 
of view for which it was made. | 

For when it is ſeen from a point nearer than the 
true point, it gives too ſhort a view; and if from 
a point further off, the view 1s too long. And in 
no poſition of the eye but one, can all lines come 
from the objects to the eye, to cut the picture in 
the ſame points. And therefore the ſituation of 
all objects will not be the ſame, when viewed from 

different points. Whence no view can appear fo 
natural, as when ſeen from its own point of view. 
And 
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10. 


# farther off, yet they really ! appear under leſs angles 


PERSPECTIVE. a. 
And then all rays coming to the eye will come i from 


their true directions, and make an appearance ex. 
actly ſimilar to the original. | 


Cor. 3. Tho' the objets ſeem greater when the oy 


For in. this caſe the r of their appearing 
greater, is not becauſe the ſeveral parts of the vier 
appear under er angles, for they really appey 
under leſſer; but becauſe the view appearing long. 
er, we judge the diſtance to be greater, and there. 
fore the objects ſeem greater, and the view mor 
extenſive. But this apparent greatneſs ariſing. mere. 
ly from judgment, it may be different in different 


people. 


PROP. XIII. 


F any print or perſpefive view, be looked at ibn 
a lens, whoſe focal diſtance is equal to the princ 
ray, and the print placed in its focus; it will ht , 
magnified, as to have the very ſame appearance, a 
the place it was drawn for. 


Si 
Let L be the lens, AC the picture placed in n ne- 
focus, whoſe focal diſtance is LS = the principl de 
ray. Then (Cor. 10. Prop. XX. B. III. Optic ed; 
all the rays iſſuing from the picture AC, in in glas 
focus, and refracted by the lens L, will ememeſſ chere 
parallel to the eye; therefore they come to the e pe 
as they do from the objects at a great diſtance; regu! 
therefore the view is magnified. Alſo (by Prop. atly 
XXXVIL ib.) the apparent magnitude of the view de 
or any part of it (that is the angle it appears under) the 0 
ſeen thro? the lens; is the ſame as that ſeen by te - 
naked eye from L, that is from the point of viev port 
of the print. But the apparent magnitude of the of . 
view or any part of it ſeen from L, is the ſame . A. 


that of the country itſelf (or other object) fe: 


r 
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from L, ſince the ſame lines go to all the corre- Fig. 
ſpondent points. Therefore the angles, the whole 10, 


and every part of the print is ſeen under, thro? the 
lens, are the ſame as thoſe of the object or objects 
ſen with the naked eye from L. And therefore 
both muſt neceſſarily have the ſame appearance. 


Cor. Glaſſes which are not of a due focal length, 


will not give the exa appearance of a place. Shorter 


glaſſes make the diſtances leſs, and ſo contract the view. 
And longer glaſſes make the diſtances greater, and ex- 
tend the view. 

For by Prop. XII. the further the eye is off, the 
larger and more extended the draught appears. 
And when ttis ſeen thro' a lens of any focal diſ- 
tance, it appears equally large, as ſeen at that diſ- 
tance with the naked eye. Therefore it follows 
that a print ſeen thro? a lens of a long focus, ap- 
pears larger than when ſeen thro' one of a leſſer 
focus. 


SCHOLIUM. 


Since glaſſes of a long focal diſtance, give a 
large and extenſive proſpect of a country, there- 
fore they are better than ſhorter glaſſes. And when 
the proſpects are well drawn, and properly colour- 
ed; it is very delightful to view them thro' a good 
glaſs, as they ſo nearly imitate nature. And tho” 


there is but one focal length that will give a true 


appearance, yet the draught will always appear a. 
regular piece of perſpective, tho' it may not ex- 
actly repreſent any place in the world, ſuppoſing 
the eye placed ſomewhere in the principal ray. And 
the draught will ſeem longer in proportion to the 
focal diſtance of the glaſs made uſe of; or in pro- 
portion to the apparent diſtance of the neareſt part 
of the picture. 

As there is nothing more pleaſant than viewing 
the draughts of countries, towns, cities, magnifi- 

| cent 
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Fig. cent buildings, and other grand objects, -when well 
10. drawn: to ſee them to the beſt advantage, the fo. 


cal diſtance of the glaſs ſhould be juſt fo long, 25 
not to ſhew the ſcratches, and coarſeneſs of the 


engraving ;z or not much longer; for then the viey 


will be narrow, and the parts too ſmall to be ſeen ſo 
far off. And if it be far off, it will hide the beau- 
ties as well as deformities. And to get a proper 
glaſs, obſerve at what diſtance the ſcratches dif. 
appear to the naked eye, and that is the focal 


length of the glaſs. Perſpective views ſhould be 


drawn, fo that the point of view be further off 


11. 


than is generally practiſed, if you would have the 
piece to be a true copy of nature. The principal 
ray ſhould not be leſs than two foot, and then the 
draught being looked at thro? a lens of that focal 
diſtance, it will appear in perfection, and give a 


true repreſentation of the place it was drawn for, 
The view ſhould be fo large as to ſubtend an angle 


at the lens of about 30 degrees. And it is proper 
to put the lens in a ſhort ſquare tube; which vill 


confine the ſight, and direct it to the perſpectiye 


draught ; which, to compleat its beauty, ought to 

be coloured with the ſame colours as the natural 

objects appear in. For which purpoſe water colours 

need only be uſed, as being ſufficient for that pur- 

poſe. 
PROP. . 


If G be any point in the geometrical plane, GF 
perpendicular to the ground line DC, S the point of 
fight, and SF, EG drawn. The repreſentation of 
G, ſhall be at P in the line SF; and ſo placed, that 
BS SF THF FF, 


For ſince GF and ES are parallel, they are both 
in one plane, which plane cuts the picture in the 
line SF. And all lines as EG, drawn from E to any 
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point of the perpendicular GE, vill interſect the Fig. 
picture in the line SF; thus EG interſects it in P, 11, 
and therefore P is the picture of G. Now the tri- 
angles ESP, GEP are ſimilar, for by the parallels, 
angle SEP = FGP, and the vertical angles at P 

are equal; therefore GF: FP: : ES: SFP. 


Cor. 1. F G be any point in the geometrical plane, 
GF perp. to the ground line, and SF drawn, and EG 
to inter ſect SF in P. Then P the image of G will be 
ſo placed, that the ſum of the principal ray and per- 
pendicular ES + FG : to the line SF: : as the prin- 
pal ray ES: to SP the diſtance of the image P from 
S: when the point G is beyond the pifture. But 
when G is on this fide the picture, you muſt take ES 
web, | 

For fince ES: SP:: GF: FP, therefore ES + 
GF : SP + PF (SF): : ES: SP. And ES — pF: 
SS —pF (SF): : ES: Sp. 


Cor. 2. If the picture AC is oblique to the geome- 
trical plane, the ſame proporticns will hold good. 

This is evident, becauſe ES and FG will ſtill be 
parallel, and the triangles ESP, and GFP ſimilar. 


Cor. 3. Hence, if the given point be beyond the pic- 
ture, its image will he above the ground line; if on 


the ſame . fide as the eye, it will appear below the 
Pound line. | 1 
ö PROP. XV. | 
. 7% {engeb of 4 line GF fanding upright upon the 12. 


| 
geometrical plane, is to the length of its image gf in | 
the picture; as the bight of the eye ER, to the diſ- I! 
uz of the image of its foot from the borizontal | 
ne, 2 I. | b | 


Let E be the eye, RCB the geometrical plane, I i 
ESTNV the horizontal plane. Produce GF and il lll 
"+ its I 
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Fig. its repreſentation gf, to cut the horizontal Plane 
12. at N and u, and draw NT parallel to VA. Then 


13. 


ſince GFN, and gf are parallel, the triangle, 
EGF, Eg, as alſo EGN, Eg are ſimilar, whence 
FG : fg: : EG: Eg::GN:gn::ER: gn. 


Cor. 1. As the diſtance of the line from the eye, ts 
the diſtance of its image from the eye; ſo the length of 
the line, to the length of its image. 

For by ſimilar triangles, FG: g:: EG: Eg: 


| DN . 


Cor. 2. As the diſtance of the eye from the plant 
TNG (in which the line is), to the diſtance of the 
cye from the pidture ES, ſo the length of the line FG, 
o the lengib of its image fe. | 

For FG: :: EN: Ex:: ET: ES. 


Cor. 3. 7 be ſame is true on an inclined picture, 


provided the line FG be parallel to the vertical line SX. 


For the triangles EGF, Egf will be ſtill ſimilar; 
as alſo EGN, and Egn. 7 


This propoſition is the foundation of all ſcheno- 
graphy. By its help all elevations are performed, 
the poſitions and hights of all folids truly laid 
down. And the ſchenographic repreſentations of 
all bodies exactly delineated. 


K 


F a point be elevated above the geometrical plane, | 
it is the ſame thing as if it was in a new geometrical | 
Plane raiſed ſo much higher, as is the hight of that 
point. The point of diſtance remaining the ſame. 


Let E be the eye, S the point of fight, AC the 


picture, IHQ the geometrical plane, and of a | 
| ine 
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line ſtanding perpendicularly upon it. Thro' the Fig. 
top F draw the plane KL. , Which will eut the 13: 

dDicture perpendicularly in the line dfc, and the 
hight of the eye in r. Therefore if we make this 
new plane the geometrical plane, rhe point F will 
be a pou init. And the hight of the eye will be 

be die Four link et End the hight &f the 
eye, and . picture will be fhortened by the hight 
Rr or FG or ; while the point of diſtance, and 
principal ray 3 the lt 


Cor. — thus every point, elevated above, or de- 
preſſed below, a given geometrical plane; may be af- 
ſumed in ſome other geometrical plane, 05 thr? 
that Point, parallel to the firft. 


PR OP. AVE. 


If E be the eye, AC the horizenta! plane, ER the 14. 
geometrical plane. And if any objects (ſituated in the 
plane GR perpendicular to the horizon) are to be 
erawn upon the plane AC, for the pitiure. They will 
appear in the ſame places, as when the hight of the 
ge, and the diſtance, are changed for one another, 


For let G be a point to be repreſented in the 
plane SC. Draw the line EG to cut SC in g, and 
g. will be its place in that plane; where ES is the 
hight of the eye, and SC its diſtance But tir's is 
the very fame thing as if ER was the hight of the 
eye, and ES its diſtance, AC the picture, and RG 
the geometrical plane, in which the point G is ſitu- 
ated. This will be evident, by turning the whol 
figure about, till RG becomes the baſe z for chen E 
being the eye, ER is its hight, ES its diſtance, &c. 


Cor. Hence the ſame rules that ſerve for drawing 
upon a vertical plane, will alſo ſerve fer drawing 
upon a horizontal one. 


C 2 PROP; 
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| PROP. XVIIL 


The ſhadow of a right line, upon a plane cauſed 
by any light, is alſo a right line. 


For if a plane be drawn thro' the light, and the 

given right line, and extended to the plane, it will 
cut that plane in a right line (Geom. V. 3.); and 

| it is evident this line of ſection is the ſhadow of the 

| given line. | 


| Cor. 1. If the right line given be parallel to the 

| plane, its ſhadow will be parallel to that line. 

| For the line being parallel to the plane will be 
parallel to the ſection, (Geom. V. 11. Cor.). 


! 

| 

| Cor. 2. If the right line go thro the light, its 
| ſhadow is only a point. . 


| Cor. 3. The image of the ſhadow (of a right lint 
upon a plane) will alſo be a right line. 

| This is evident by Prop. II. conſidering the ſha- 
dow as an object. 


Cor. 4. If ſeveral parallel lines be parallel to a 
plane, all their ſhadows will be parallel to one ano- 
ther and to theſe lines. | 

This is plain by Geom. V. 8. and Cor. 1. of this. 


Cor. 5. And if the light be at a great diſtance; 
the ſhadows of any parallel lines, will be parallel to 
one another. 

For then the planes paſſing thro” theſe lines, and 
the light may be eſteemed parallel. And therefore 
(Geom. V. 11.) theſe ſhadows, or their ſections 
with any other plane, will be parallel, 
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PROP. XIX. 


The images of all rays, proceeding either from the 
ſun or a ſmall light, tend to the image of that light 
in the pill ure. | 


For the image of the light is the image of one 
end of any ray proceeding from that light; and 
the ray being a right line, its image will be a right 
line, proceeding thro? the image of the light, or 
tending to it. 


Cor. 1. The image of the ſhadow of any point, is 
in the right line drawn thro the image of that point, 
and the image of the light. 


Cor. 2. The images of all bodies are terminated, by 
ines drawn thro the image of the light, and thrq* 
the images of the extremes of theſe bodies. | 


PROP. XX 


If a right line FG be parallel to any plane PQ; 13. 
the image ik of its ſhadow IK upon that plane, (by 
ony ſort of light), ſhall tend to the accidental point 
0, of that right line. 


For (by Cor. 1. Prop. XVIII.) the line FG and 

ts ſhadow IK will be parallel; and (Cor. 1. Prop. 
IP.) the images of theſe parallel lines FG, IK, 

end to the accidental point of FG, that is to O. 


Cor. 1. If a line be perpendicular to the pifture, 
the image of its ſhadow, upon the geometrical or ver- 
be planes, or their parallels, tends to the point of 
Gb.. 

For then the line is parallel to both the geome- 
cal and vertical planes. 

C 3 Cor. 
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Fig. Cor. 2. If a line be perpendicular to the vertical 

15. Plane; the image of. its ſhadgw upon the geometrical 
plane, or the picture, or their parallels, is parallel to 

the ground line. 

For then it. is parallel bath ta the geometrical 


plane, and the pickure. 


Cor. 3. If the line be perpendicular to the geome- 
trical plane ; the image of its ſhadow upon the pill urt 
and vertical plane, and their parallels, is parallel to, 


' the vertical line, 


For then the ſine is parallel to the vertical Plane. 
and the picture, 


PROP. XXI. 


If be the image of the ſun in the piflure, which 
is below the horizontal line AS, when the ſun is be. 
fore the pidlure; or above it, when beyond. And if 
LI, LN, be drawn parallel to AS, SX; cutting the 
vertical line SX in I, and the horizontal line AS in 
N, and SL be drawn. Then. i à rigbt line be en- 
poſed to the ſun's light; the image of the ſhadow, 
which ſuch a line, perpendicular to the pifture, or 
vertical plane, or geometrical plane, or their parallels, 
caſts upon the ſaid plane, is parallel to SL, tends to. 
I, or tends to N, reſpefively, 


1. The ſhadow of the principal ray ES will be 
LS. For L is the image of the ſun in. the pic- 
ture, and a line drawn thro' L and the eye at E, 
paſſes thro? the ſun; and therefore L is the ſhadow 
of E. But planes drawn from the ſun, thro' all 
the parallels to ES, will cut the picture AC in pa- 
rallel lines; becauſe the ſun is at an infinite dif 
tance, and therefore theſe planes are parallel, and 
their ſections with the picture, parallel. (Geom. V. 
11); that is, the ſhadows of the. lines depend, 
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lar to AC will be parallel to one another on the Fig. 


picture, and to SL. 

2. If ſeveral lines be perpendicular to the verti- 
cal plane EPQR ; their ſhadows upon the plane 
will be parallel to one another, as appears from 
what is demonſtrated juſt now. But theſe ſhadows 
being taken for objects, their appearances in the 
picture (by Prop. IV. Cor. 1.) will tend to their 
accidental point, which 1s I. For the ſhadow of a 


line paſſing thro? E, parallel to AS, will fall upon 


LI (Cor. 1. Prop. XVIII. ), and that ſhadow all- 
ing on the vertical plane, will be parallel to the 
other ſhadows on that plane, and alſo in the line 
EI. Therefore EI being parallel to all the ſha- 
dows, I will be their accidental point. 

3. Since L is the ſhadow of E, the ſhadow of 
ER perpendicular to the horizontal plane, will fall 
in the line GEN. And (Cor. 5. Prop. XVIII.) 
the ſhadows of all lines perp. to the geometrical 
plane will be parallel to RG, which is the ſhadow 
of ER. And ſince EN is parallel to RG, N will 
be the accidental point of RG, and of all the ſha- 
dows, upon the geometrical plane. And therefore 
their repreſentations in the picture tend to N. 

And the ſame is true of the images of the ſha- 
dows upon any parallel planes; ſince theſe ſhadows 
are parallel to the former. 


Cor. If the ſun is in the plane of the picture, the 
appearance of the ſhadow of any line perp. 10 it, is 
parallel to a ray of the ſun falling on it. F in the 
plane of the vertical plane, they tend to I. If in the 
horizontal plane, they tend to N. And the ſam? for 
their parallels. 
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PROP. XXII. 


The image of the ſhadow, which a line perpendicu- 
lar to any plane caſts upon that plane, tends to the 
image of the point of ſituation of the light upon that 
Plane; that is, to the image of the point where a per- 
pendicular from the light falls upon that plane. 


12 D be 157 light, BF a line perpendicular to 


the plane KH, draw DI perp. to the ſame plane; 
then I is the point of ſituation of the light upon 
the plane KH. Then ſince BF, and DI are paral- 
lel, they will be in one plane, DBFI; and the ſha- 
dow of BF will be in the ſame plane. But this 
plane cuts the plane KH in the line IFG. But the 
image of that line in the picture (by Prop. II.) is 


alſo a right line ifg. Therefore fg, which is the 


image of the ſhadow FG, tends to i, which is the 
image of I, the ſituation of the light. 


Cor. 1. 1f the ſhadow of a line perp. to a plane, 
fall on that plane and others parallel to it; the images 
of the ſeveral parts tend to the accidental point of any 
part. 

For theſe parts being parallel, their repreſenta- 
tions (by Cor. 1, Prop. IV.) tend to the accidental 


Cor. 2. If many parallel lines ſtand at any inclina- 
tion upon the plane KH; and if DI be drawn from 
the light D parallel to theſe lines, culting the plane in 
I. Then the images of all the ſhadsws will tend to 
the image of | in the picture. 

For the plain paſſing thro* DBF will ſtill cut the 
plane KH in the right line GFl. 


PROP. 


Sec 
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PROP. XXIII. 


The properties of an inclined pifture ABC are the 
ſame as thoſe of an upright one, in regard to the places, 
poſitions, and magnitudes of any points, lines or fi- 
gures; taking ER for the hight of the eye, parallel to 
the vertical line SX. And inſtead of lines perpendi- 
cular to the picture or to the geometrical plane, taking 
the [ame lines parallel to ES or SX. 


Let NG be a line in the geometrical plane paral- 
ſel to the ground line XC; g the image of it in 


25 
Fig. 


18. 


the picture. Then the plane ENG, drawn thro? 


the eye at E, and the line NG which is parallel to 
the picture, will cut the picture in the line g pa- 
rallel to NG. And ſo would it do in the upright 
table, by Prop. III. 


Let GF be a line ſtanding upon the geometrical 


plane at G, parallel to SX. Then fg its image 
will alſo be parallel to SX, or perpendicular to CX. 
And ſo it is in the upright picture, by Cor. 2. 
Prop. III. 

Draw RG which will meet fg at I in the ground 
line CX. Then by ſimilar triangles, GF : gf: : 
GE: gE::RG:RI::RE:Ig; which are the 
lame proportions we have in Prop. XV. for the u 
right picture. Likewiſe NG: g:: EG: Eg:: 
ER : giz which is the ſame porportion, as in the 
upright picture. 

So that whether the picture and the lines ER, 
FG, ſtand ſloping, or upright upon the line CX, 
at the points R and G; the repreſentations of the 
lines NG, GF, will fall in the ſame places of the 
picture, and be of the ſame magnitudes in it. 


Cor. Hence if a perpendicular ſolid, as a priſm or 
cinder, Sc. as DM, is to be drawn; before this - 
e 
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Fig. be done, by the rules for upright pictures, lines muſt A 
18. be drawn from the top D to the geometrical plane, pa- fere 
rallel to SX, as Dm. Then by having the length of are 
mD, the image of D may be found; and then the by « 
image of M, and the ſelid compleated. part 


Scholl fu u. 


Hitherto J have been laying down ſuch princi- com 
ples as are the foundation of the whole practice of I par: 
3 which being well underſtood, the rea- diſt: 
ſon of the ſeveral operations in the practice will ea- as a 
ity be ſhewn and made intelligible. ' a pc 
And tho' objects may be drawn in perſpective W is in 
various ways, either upon a plane perpendicular to- dow 
the horizon, or parallel to it, or inclined in any ¶ poſi 
| given angle; yet ſince almoſt all objects ſtand per- of p 
| pendicular to the horizon, and all views- and per- met] 
| ſpective draughts, are hung againſt a wall, which Wl eaſil 
| is alſo perpendicular to the horizon. And ſince 
| the rules for drawing are the moſt ſimple and eaſy, 
| when the picture is in that poſition. Therefore | 
| have given all the principles in full for that ſort of 
| projection. And in order to extend the rules to 
. other kinds, I have given ſome propoſitions, ſhew- 
[ ing how the other ſorts may be reduced to this. 
Alſo as it is moſt natural to look at a draught of 
any thing directly, rather than obliquely. And 
all towns, cities, caſtles, towers, churches, edifices 
it of all ſorts, ſtand in a perpendicular poſition, this 
1 ſort muſt be eſteemed the moſt natural of any, as 
| well as the moſt ready, familiar, and eaſy. 
| And tho' the objects I have been deſcribing, 
are ſuch as fall below the horizontal line, and be- 
yond the picture. Yet all the propoſitions are 
equally true, tho* the objects are never fo high; 
or when they are between the eye and the picture. 
But to have drawn them ſo, would have required 


| larger figures and more room, 
| | And 
| 
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And ſince ſhadows ſerve to diſtinguiſh the dif- Fig. 


ferent ſides of a body, and to ſhew us what ſides 
are towards the light, and what from it, and there- 
by enable us to judge of the poſitions of all the 
parts of it; and upon this account they give life to 
a piece of perſpective, and are the chief ornament 
and beauty thereof. And as this light may either 
come from the ſun, whoſe rays are to be eſteemed 

arallel to one another, as coming from an infinite 
diſtance. Or they may proceed from a ſmall light 


as a lamp or a candle; and then they diverge from 


a point near hand. And ſince a perſpective draught 
is imperfect without ſhadows ; therefore I have laid 
down a few propoſitions, ſhewing the direction and 
poſitions of the ſhadows of bodies upon all ſorts 
of planes, by any ſort of light; from whence the 
method of laying them down in perſpeCtive is 
eaſily deduced, 
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The Practical Rules for drawing in 
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AVING in the firſt ſection treated of the 
theory or fundamental principles of perſpec- 
tive; I come now to lay down the rules by which 
all the operations, in the practical part, are per- 
formed. All which are eaſily deduced and demon- 
ſtrated from the foregoing theory. 
The nature and foundation of drawing in per- 
ſpective is eaſily underſtood, by looking thro' a 
glaſs window, and viewing the ſeveral objects with- 
out, and whilſt you keep your eye fixed ſteady in 
one place, imagine theſe objects painted on the 
glaſs in the ſame places they appear in; that is, in 
the places where the rays coming from the ſeveral 
objects to the eye, meet the glaſs. For if ſuch 
pictures of the ſeveral objects were actually de- 
ſcribed upon the window, it would be really a per- 
ſpective draught. But then it would only be drawn 
mechanically, without any rules of art. Whereas, 
by the practical rules, which will be here laid down, 
the very ſame draught may be made, without look- 
ing at the objects; and that from certain data, ſuch 
as the diſtance, poſition, altitude, &c. of the ſeve- 
ral objects to be deſcribed. | | 
The practical part of perſpective is either direct 
or inverſe ; the direct method is that by which the 
appearance of any given object is repreſented in 
the plane of the picture. And the inverſe method 
is that which finds out the object, by having its 


image given in the picture. In what follows we 
ſha 
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IF: 


ſhall ſuppoſe the picture directly oppoſed to the Fig. 


eye, and by the help of ſuch lines and points, as 
we have given, we ſhall find the appearance of any 
object upon that plane. In what went before con- 
cerning the demonſtrations, we were obliged to view. 
it ſideways; that the eye might ſee all the interſec- 
tions of the ſeveral lines and planes concerned 
thereinz many of which, in any other poſture, 
would be hid from the eye; ſo that each of theſe 
figures is really itſelf a piece of perſpective. But 
theſe principles being eſtabliſned, we ſhall have no 
further occaſion for it in that poſition; but ſuppoſe 
it placed directly before the eye, as it is to be ſeen 
from the point of view. 

In the direct method, we find firſt how to place 
the image of a point in the geometrical plane, in 
the picture. Then the image of a line in the 
geometrical plane 1s found, by finding the images 
of the extreme points. Then the image of any 
plain figure 1s found, by finding the repreſentations 
of all the ſides. Thoſe of curve lines are found, 
by finding a good number of points, and drawing 
a curve regularly thro* them. The image of a 
line perpendicular to the geometrical plane, is ea- 
bly found by having the point or baſe given. And 
then the image of a ſloaping line. The image of 
a ſolid is had by finding the image of its baſe, and 
then erecting perpendiculars at the angles, of a 
proper hight; and joining the tops of them by 
tight lines. 

In general, the images of all lines in the 
tical plane, which are perp. to the ground line, 
converge to the point of ſight. And thoſe that cut 
t obliquely tend to their accidental point. 
the Images of all lines parallel to one another, ex- 
cept ſuch as are parallel to the picture, converge 
io ſome point or other. 


me- 


And 


All 
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Fig. All lines parallel to the ground line, have their 


repreſentations on the table parallel thereto. And 
the images of all lines perpendicular to the geome- 
trical plane, are perpendicular to the ground line. 
All theſe things will be exemplified particularly in 
what follows. 


PROS L 
To repreſent an object by military perſpective. 
Military or orthographic perſpective is the draw. 


| ing lines thro? all the points of the object perpen- 


dicular to the plane of the picture, placed in a 
Poo poſition ; and then connecting al the points 

y right lines as they are in the object. Here all 
lines that are not directly expoſed to the eye, muſt 
be made leſs than they are, ſo much as the obli- 
quity is greater. Angles may appear either bigger 
or leſſer tian the truth, according to the poſition 
of the plane of their ſides. All lines that are pa- 
rallel in the object, muſt be parallel in the picture. 


And thoſe perpendicular to the horizon, muſt be 


perp. to the ground line. | 

The practice is eaſy. Draw any line for the 
ground line, and the object being placed, or ſup- 
poſed to be placed, in a convenient ſituation; let 
fall perpendiculars from every point or angle of 
it upon the plane of the picture; drawn in obſcure 
lines; all theſe will be perpendicular to the ground 
line. Then lines muſt be drawn from one point 
to another as they are in the object. 

Or thus, Draw the plan or baſe of the object, 
and draw from all the angles, the ſeveral altitudes 


of the parts of the object in theſe places, parallel | 


to one another; and perpendicular to the ground 


line, all in obſcure lines. Then join the tops of 


theſe lines, by drawing other lines, as they are in 
the object, and all lines belonging thereto that 1 
viſible; 
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viſible; rubbing out thoſe that are hid from the Fig. 
eye. But ſtrictly ſuch lines as are not directly op- 
poſed to the eye muſt be diminiſhed, according to 
the ſine of the angle of incidence, from the eye. 
And the angles will be increaſed or decreaſed, in 
conſequence of that obliquity. Laſtly, the ſeveral 
parts or planes compoſing the ſurface of the body, 
that lie from the eye muſt be ſhaded; the more, 
the more oblique they are. 

Sometimes you muſt draw the front or profile as 
well as the plan, to ſhew the ſeveral altitudes. 


Examp. 1. 


Let OPQRS be a piece of fortification ſeen in 19. 
front. ABEF is the plan, where all the lines BA, 
CD, &c. perpendicular to the ground line BE, are 
reduced in length in the proportion of aB to AB, 
by reaſon of the obliquity of the rays, upon the 
lines AB, CD, in the baſe. GHIKLMN is the 
front, where all the lines Hb, Ii, &c. are ſhorten- 
ed in proportion of the radius to the fine of incli- 
nation of the rays upon the lines Höh, Ii, &c. in 
front, or plane GLMN. Then the figure OVIRS, 
being made equal to GHLMN, and the lines OP, 
Vo, &c. and RQ, be made <qual to BA, CD, 
Kc. and EF; and the lines joining on the ſeveral 
planes be drawn, as Po, OV, IR, &c. the ſolid 
will be formed; which being ſhaded, gives the true 
appearance thereof OP ORS, according to this me- 
thod of drawing. 


Ex. 2. 


ABCD is a table, ſeen both in front and profile. 20. 
Let EC be the ground line, FF a line parallel to 
the front. MG the length of the table, MF the 
length contracted by the obliquity of the lines in 
the front, parallel to the ground line; and MK 
perp. to MF, 1s the breadth; and MH the con- 
tracted 
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Fig. tracted breadth, by the obliquity of the lines perp. 


20. to the line EF, Make HI = HK, and draw IN 


aralle] to MF, and make ML = MH, and draw 
N parallel to ML; then LNFM is the plan. 
Make the figure OC DP equal and ſimilar to LMFN, 
And on the points O, C, D, P, raiſe the perpen- 
diculars OQ, CR, DS, PT, equal to the con- 
tracted hights of the table by the obliquities of the 
lines OQ, CR, &c. Draw a plane ABV, thro' the 
points Q, R, S, T, whoſe ſides ſhall be parallel 
to QR, RS, ST, IQ; and finiſh your table as in 
the figure. 
SCHOLIUM. 3 
Drawing by this ſort of perſpective, is no more 
than drawing the ſhadows of all the lines of an 
object, which the ſun, (or a light at an infinite dif. 
tance), caſts upon a plane; and then ſhadowing 
the parts. | | | 
T he point of fight in this kind of perſpective is 
any where. For the eye is ſuppoſed to project any 
parts of the object, by ines perpendicular to the 
picture; which comes to the ſame thing as viewing 
them from an infinite diſtance. | 
This fort of peripective is the beſt for drawing 
ſmalt bodies, as things within a houſe ; and parti- 
cuarly all forts of engines; for ſtanding at a diſ- 
tance, the ſides that are parallel in the object, ſcarce 
appear otherwiſe than parallel. And upon account 
of its eaſineſs, it is an excellent method to learn to 
draw by, and very proper to be practiſed by young 
ſtudents that are learning to draw; for by this 
they acquire a habit of judging of the poſitions of 
the ſeveral parts of an object, and by that means 
readily learn to draw by hand. The principal dit- 
ficulty 1s to know how much any line, (or any other 
parallel to it) is contracted in the draught, and to 
do this, either the angle which the viſual ray makes 
with that line muſt be given; or it mult be fours 
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by experiment; and theſe being had, the thing will Fig. 
be ealy. But it muſt be obſerved, that the me- 20. 
thod here uſed of laying down the plan, is not ac- 
curate, but only an approximation; and is uſed 
only to avoid a more tedious and troubleſome con- 
ſtruction. And therefore it gives not the angles 
exactly true. But for ſuch as would be exact in 
finding the true repreſentation of an angle, I ſhall 
lay down the following problem. | 


PROB. II. 


To find the apparent magnitude of an angle in mi- 
ltary perſpetiive. 


Let ABCD be the plane, BAD the given angle 31. 
in that plane. At the point A erect the perpendi- 
cular AP, to that plane; thro' AP and the eye (at 
an infinite diſtance) draw the plane PAFG, which 
will be perp. to the given plane AC. Let the 
angle AGF be the elevation of the eye above that 
plane, and let AF be perp. to FG. Then thro? 
AF and FG draw the two planes AFE, and FGBE, 
both perp. to AFG; then ſince the three planes 
AFE, AGB, FGB, are all perp. to the plane AFG, 
their interſections will be all perp. to AFG, and 
conſequently parallel to one another ; and therefore 
FE parallel to GB. Therefore if a ray paſſing thro' 
F fall upon G, another ray parallel to it falling on 
B will paſs thro' E making FE = GB. Therefore 
it is evident, the angle BAG in the plane ABCD, 
is projected into the angle EAF in the perpendicu- 
lar plane EAF. And the angle BAG is the decli- 
nation of the planc AFG (or of the eye) from the 
ide BA. Therefore in the triangle AFG, rad: 
AGF: : AG: AF = = x S. AGF, and in the 


Ly: Kri- 
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Fig. triangle AGB, rad: tan. GAB:: AG: GB = 
* „GAB; therefore in the triangle A EE, rad: 


rad 
2 | AG ; 
tan. FAE: : AF: FE or GB: 7 X S. AGF: 


AG 
rad 


Cor. 1. Hence, as fine of elevation of the eye AGF 
above the plane ABCD : radius : : tan. declination 
BAG of the eye or vertical plane from the fide BA: 
tan. of the apparent angle FAE, from the ſame ver- 
tical plane AFG, 


Cor. 2. Afﬀter the ſame manner that the anglt 

F FAE is found for the repreſentation of the angle 

GAB on one fide of the vertical plane AFG; 

the repreſentation of the angle GAD on the other 

fide, is found; and conſequently the whole, angle 
BAD. | e 


X . GAB: : S. AGF: tan. GAB. 


P RO B. III. 


Any figure or figures being given in the geqmetrical 
plane, to lay them down in a proper fituation for drau- 
ing them in perſpective. 8 8 


22. Let AB be the ground line, CDEF the given fi- 
| rai From every point of the figure, C, D, E, F, 
raw perpendiculars to the ground line CG, DH, 
Ff, EK, and continue them till Ge = GC, Hd = 
HD, If = IF, and Ke = KE. Then draw cd, 4, 
ef and fc. And the figure cdef is in a proper ſitu- 

ation for drawing. 

For if the figure CDEF was to remain in itz 
proper place, the projection of it in the picture 
would interfere with the figure itſelf, and one of 
them would confound another. Therefore the 10 

gina 
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ginal is transferred to the other fide of the ground Fig. 

line in an inverted poſition, as if the whole figure 22. 

was turned, upſide down over the line AB into the 
ſition cdef. And this is juſt as it would appear 

by reflexion in a looking-glaſs; and therefore the 

inverted figure, will by reflexion fhow the true fi- 

gure. And as the diſtances of the ſeveral points 

c, 4, e, Fare the ſame as of the points C, D, E, F, 

and in the ſame perpendiculars to the ground line; 

therefore they anſwer exactly the ſame ends, whe- 

ther the true or inverted figure is made uſe of. 


SCHOLIUM. 


Hence in what follows, all figures placed in the 
geometrical plane, are ſuppoſed to be tranſpoſed 
to the other ſide of the ground line, at the ſame 
diſtance, -and there drawn in an inverted poſition. 
But it is not always neceſſary that the figures be 
actually drawn; it is ſufficient in many caſes, to 
have only the diſtances of their ſeveral points from 
the ground line, and the points where the perpen- 
diculars cut it. For by having theſe things, all the 
operations may be performed as well as if the fi- 
gures were drawn. | 


PROB. N. 


; X 
a To find the vaniſhing line of any plane, whoſe in- 
= Wl iirſefion and inclination to the picture are given. 

le, 
u 


Let S be the point of fight, PQ the interſection 23. 
of the plane with the picture. Draw RSP perpen- 
dicular to PQ, and SE parallel to it, and equal to 
the principal ray. Make the angle SER equal to 
the compliment of the angle, which the given plane 
makes with the picture, interſecting RP in R; draw 


RV parallel to PQ, for the vaniſhing line of the 
plane, 
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Fig. The vaniſhing line is the interſection of the * 

23. ture, and a plane paſſing thro* the eye parallel to 
the given plane. Juſt as the interſection of the 
picture and the horizontal plane, is tlie vaniſhing 
line of the geometrical plane. 

For ſuppoſe the plane RES to be raiſed up per- 
pendicular to the plane of the picture. Then as E 
is the eye, and RV parallel to PQ; a plane paſſing 
thro' ERV, will then be parallel to the plane paſſ- 

ing thro? PQ; and inclined to the picture in the 
angle ERS. Therefore RV is the vaniſhing line 
ſought. 


PROB. V. 


24 To find the accidental point of a right line; having 
grven its elevation on the geometrical plane, and the 
angle its baſe makes with the ground line. 


I call that its baſe, which is a line drawn from 
the point where it interſects the geometrical plane, 
to the point where a perpendicular interſects the 
8 plane, which is drawn from the top 
OI It. 

Let S be the point of ſight, SP the horizontal 
line, XQ the ground line. Then as it is all one 
where the line ſtands, if it be but in a parallel po- 
ſition ; therefore ſuppoſe it cuts the geometrical 
plane at X. Make the angle BXC the declination 
of the baſe, or the angle it makes with the ground 


line, and DXF its elevation above the plane; which | 


here is towards the eye. Let SE, equal to the prin- 
cipal ray, be perp. to SP, and make the angle SEP 
= BXC the declination ; thro' P, draw PQ parallel 
to the vertical line SX. Then make PG = PE, 


and the angle PGR = DXF the depreſſion, here | 


below the geometrical plane; and R is the acci- 
dental point, 


For 


Sect. II. PERSPECTIVE. 


For imagine the plane ESP to be raiſed up till it Fig. 


be — to the plane of the picture SX QP, 
then the angle SEP being equal to BXC, the plane 
paſſing thro EPQ will be parallel to the plane in 
which the given line is, whoſe baſe is XC; there- 


fore PQ 1s the vaniſhing line of that plane. Then 


ſince PG or PE is the diſtance of the line PQ from 
E; and the angle PGR being equal to DXF, there- 
fore ER muſt be parallel to DX (ſuppoſing ER to 
be right over 8, as was ſaid before); and there- 
fore R is the accidental point of DX, or of the 
given line, which is parallel to it, by Prop. VIII. 

It is eaſy to know, from the poſition of the given 
line, whether the angle SEP is to be taken to the 
right or to the left; and whether the angle PGR 
is to be taken upwards or downwards. 


Cor. 1. F the given line have no declination, its 
accidental point is in the vertical line SX. 


Cor. 2. If the given line be parallel to the geome- 
trical plane; its accidental point is in the horizontal 
line SP. | FOR | 


Cor. 3. 7 wo lines proceeding from one point, make 
the ſame angle, as two lines drawn, from the eye ta 
their accidental points de. | 


P'R Q'B. VI. 


A point in the geometrical plane being given; ta 
Ind its appearance in the picture. 


1. Let AB be the ground line, DD the hori- 


zontal line, S the point of ſight; D, D, the points 
of diſtance. And let C be the point given, tranſ- 
poſed to the other fide of the ground line. Draw 
CF perpendicular to AB; make FG = FC, 
draw FS, then draw GD to the oppoſite point of 

D 3 diſtance 
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24. 


25. 


ESPE. E. 


Fig. diſtance D, if the original point is beyond the pie- 
25. tute, to cut SF in c, then c is the image of C in 


the picture. ; 
But if the original point be on this fide the pic- 
ture, you muſt draw a line from G to the point 
of ſight on the ſame ſide; and then the interſection 
with SF, gives the image of C below the ground 
line. » 1144 f ; 

For the triangles DcS and Fe are ſimilar, whence 
DS: Sc:: FG: Fc. But (by Prop. XIV.) the i- 
mage of C is in the right line SF, and fo placed, 
that the principal ray: Sc: : diſtance of the point: 
Fr. But Ds is equal to the principal ray (by Def. 
XVI), and FG is equal to FC the diſtance of the 
point. Therefore c is the image of C. | 

2. Otherways thus.. 1 2 

Set off the diſtance FC both ways from F to G 
and A, and draw from A and G, two lines to the 
oppoſite points of diſtance D, D; and their inter- 
ſection c is the place of the image, if C is beyond 
the picture. Otherwiſe draw lines to the points of 
diſtance on the ſame ſide. | 

For ſince AF = FG, and DS = SD, therefore 
DG and DA interſe& SF in the ſame point c, and 
conſequently they interſect one another in the very 
ſame point. | 

3. Or this. 

When the diſtance of the eye, or the diſtance of 
the point, is very great, or when the point D or 
the point G, falls without the picture. Take any 
aliquot part of SD from 8, and the ſame part of 
FC or FG from E; and from theſe points draw a 
line to interſect SF, which interſection will ſtill fall 


upon the ſame point e, becauſe ſimilar parts are 
proportional to the wholes, | . 


4. Other- 


[LY 
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whence SE: Sc:: CF: Fc. Therefore (Prop. 
XIV.) , in the line SF is the image of C. Hence 
alſo, SE : Ec: : CF: Cc. 


5. Otherwiſe thus. 


Fig. 


Let SD be the horizontal line, S the point of 27. 


ſight, AB the ground line, C the given point tranſ- 
poſed. Draw SE perpendicular to SD, and equal 
to the principal ray. Draw the hne EC, then 
draw any line CB and EL parallel to it, draw LB 
to interſect EC in c, the image of C. 

If the given point be on this ſide the picture, 
draw FC upwards. i | 

For draw CF perpendicular to AB. Then by the 
ſimilar triangles ESL, CFB, and EcL, CBc; we 
have, ES: CF: : EL: CB : : Ec: Cc: which comes 
to the ſame thing as the 4th merhod. 


6. Or thus. 


From the point C tranſpoſed, draw two lines CB, 
CG, to the ground line AB; and two lines EL, 
ED parallel to them, from the eye at E, to the 
horizontal line LD. Draw LB, DG to interſect in 
c, which will be the image of C. 

For by the ſimilar triangles, the lines LB, EC 
interſect one another in the ſame point, in which 
DG, EC interſect. And therefore LB, DG in- 
terſect in the ſame point. 15 | 

D 4 7. Otber- 
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7. Otherwiſe. 

28, Let SD be the horizontal line, S the point of 

ſight, AB the ground line, C the given point tranſ- 
poled, CF its perpendicular. Draw from any 
point D, two lines DB, DG, making any angle; 
make DG = principal ray, and EG = CF; draw 
GB, and EK parallel to it, and KC parallel to AB, 
cutting SF in c, the repreſentation of C. 

For by the parallels, DE: EG:: DK: KB: 

Sc: cF, according to Prop. XIV. therefore cs che 
image of C. 


i 
; 
} 


Cor. 1. From hence the accidental point of any right 
line may be found as follows. 

29. Let DE be the horizontal line, S the point of 
ſight, AB the ground line; then ſince the poſition 
of the line is given, its interſection with the geo- 
metrical plane, and alſo with the picture, is given. 
Let P be the point in the geometrical plane tranſ- 
poſed, and I that in the picture. Find the appear- 
ance of P in the picture as at p. And thro' I, p, 
draw EIpF. Make as the diſtance of the foot of the 
line from the picture, PC : to the principal ray 
DS:: So is pl : to pK; and K is the accidental 

point of the given line. 

30. For let PI be the given line, and let p be the 

appearance of P, in the picture; thro? p and I, and 

the eye at D, draw the plane DIPp, in this plane 
draw DK parallel to Pl, then it is evident (Def. 

XVII.) K is the a point of PI. But the 

triangles PpI and DpK are ſimilar, whence PR: 

pl:: Dp: pP. Let the plane DIPK revolve about 

the line DP, till it coincide with DS, then the 

plane DSCP is perp. to the picture, and PC perp 

to the ground line; and the triangles DpS and PpC | 

are fimilar whence * ?P: DS: PC. Therefore | 
Cor. 


Sect. II. 


and the ground line in F. Then if pF: pE: : pI : 30. 
pk, K will be the accidental point of PI. | 

For the triangles SpE, CpF are ſimilar, there- 
fore DS: PC:: Sp: pC: : Ep: pF, and (Cor. 1.) 
DS: PC::pK:pl; whence E: pF : : PK: pl. 


| S CHOLIU M. 

To avoid confuſion with many lines, if two 
threads be fixt at the points of ſight and diſtance, 
and be extended to the diviſions of the ground 
line, their interſection will give the points in the 
picture. It may be ſufficient only to apply the 


threads. | 
P R OB. VII. 


Any right line in the geometrical plane being given; 
to find its appearance in the picture. 


Find the image of one end of the given line (by 
the laſt Prob.) and in like manner find the image 
ot the other end of it. Then a right line drawn 
from one of theſe images or points to the other, 
will be the image of the given line. 


Ex. 1. 


Let FG be the given line tranſpoſed; find the 31) 
image of F at /, and the image of G at g; then 
draw fg, which is the repreſentation of FG. 


Ex. 2. | 


Let the given line FG be parallel to the ground 3g; 
line PQ, draw FP, GQ perpendicular to the 
ground line. Then find the image of F at 5, and 
A G at g. And draw the line fg for the image of 
Or ſhorter thus, draw SP and SQ, and having 
jound the point F as before, draw fe parallel to PQ, 
| to 


PERSPECTIVE. 41 
Cor. 2. Let Ip interſeft the borizontal line in E, Fig. 
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Fig. 
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34. 


given; to find its repreſentation in the picture. 


„ PRETEITYE 
to cut SQ in g. Then draw g for the image of 
FG. For (by Prop. III.) the image fe wil 'A 
parallel to FG or to PQ, And (by Prop. XIV.) 
It will be terminated in the line SQ. 

PROB. VII. 
A right lined figure in the geometrical plane being 


Find the appearances of all the angular points 


thereof in the picture (by Prob. VI.) and dray 


lines from one to another, as in the original. 

Or find the appearances of all the lines that com- 
poſe it, one after another (by Prob. VII.) and that 
will give the image of the whole figure. 

And here all lines, perpendicular to the ground 
line, muſt have their images drawn to the point of 
fight; and all lines parallel to the picture, will 
have their repreſentations parallel. By this means 
ſeveral ſhort methods of working, eſpecially in re- 
gular figures, will appear of themſelves. 


Ex. 1. 

Let NOPR be a ſquare, whoſe fide NR is pa- 
rallei to the ground line AB. DE the horizontal 
line, S the point of ſight, Make CF = CN, and 
CA = CO. OC and PI being perp. to AB. From 
S draw SC, SI, and FE. to interſect it in # and p; 
draw ur, op parallel to AB, and nopr is the image 
or repreſentation of the ſquare NOPR. 

For ſince CN = CF, 7» is the image of N; and 
CA being = CO = IP = IF, therefore P is the 
image of P, and therefore nopr is the image of 
NOPR. 

St Ex. 2. | : 
Ler LMNOP be a regular pentagon, DE the 
horizontal line, S the point of ſight, AB the * 
ine. 


Fig 
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line. From the ſeveral angles L, P, O, N, M, Fig. 
[et fall perpendiculars upon the ground line, Lf, 34. 


Pr, Mö, Oi, and Nk. To the point of ſight 8 
draw the lines fS, gS, 58, iS, &S. Make fi =fL, 
and draw 1D, to the point of ſight D, cutting fS 
in /, the image of L. Make gz = gP, and draw 
2D cutting gS in p, for the image of P. Make 
}B = M, and draw BD, cutting 58 in m, for the 
image of M. Make k3 = &N, and draw 3E, cut- 
ting ES in u, the image of N. Make 74 = iO, 
and draw 4E, cutting iS in o, the image of O. 
Then draw the lines op, pl, Im, mn, no, which 
makes the image of the pentagon, required. 


Ex. 3. 

Suppoſe the two ſquares O, P, ſeen corner wiſe, 
are to be drawn, joining upon the ground line AB. 
Sis the point vo ſight, D one point of diſtance, 
From all the angles of the ſquares let fall perpen- 
diculars upon the ground line AB; from the points 
of interſection draw lines to the point of ſight S. 
Make Az = it, and from the points A, t, f draw 
lines to the point of diſtance D, to interſect the 
former; the firſt in i, x; the ſecond in 1, n, the 
third in x. Then iht, and Imut are the images of 
O and P. | 

Shorter thus. Since the ſides of the ſquares make 
half a right angle with the ground line; their re- 
preſentations will tend to the points of diſtance, on 
each fide. Therefore from the angular points 7, f, 
draw lines to the point of ſight D, and alſo to the 
point of fight on the other ſide; theſe lines by 
their interſections will give the angles of the ſquares 
at i, k, l, m, u. 

Or thus. Draw 18, 78, 128, and draw D to in- 
terſect theſe in /, n. Thro' /, m, draw parallels, 
a, mk, to the ground line AB; and making li = 
In; this gives the angles 7, k, l m, u. | 


The 
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The reaſon of theſe operations, is evident; for 
35. 4M = tt, and K A, and L = ri, &c. Alb 
ſince the lines ILN, and KM, are parallel to AB; 
iln, and km will alſo be parallel to AB. 


Ex. 4. 


To draw a floor of ſquares ſeen fore right. 


This may be done either with or without a geo” 
metrical plan. Let ABGH be part of the plan, 


' where the ground line AB is divided into the equal 


parts Af, fg, gh, &c. equal to the ſides of the ſmall 
iquares. To the point of ſight S, draw AS, fS, 


£S, 58, &c. to BS. Then from A draw to the op- 


polite point of diſtance, the line AE, which will 


cut the lines fS, gS, 58, &c. in ſeveral points, 1, 
2, 3, thro' which, as many parallels muſt be drawn 


to the ground line AB; the laſt whereof is CF; 
in which all the diviſions are equal between C and 
F, and the ſame equal diviſions may be continued 
from C to K, and from F to I. And from theſe 
points of diviſion other lines may be drawn from 
S, which upon the line AE (going thro? the point 
of diſtance E) give other points, thro* which more 
parallels to the ground line are to paſs, and thus 
the whole ſpace ABIK may be flled with ſquares. 
And if more be deſired, draw from the point K to 
the oppoſite point of diſtance E, the line KE, which 
will cut all the lines drawn from S, in as many 
points, thro* which new parallels muſt be drawn to 
the ground line AB, which laſt is LN, paſling 
thro* the point L, at the interſection of SB, KE. 
For ſince FA i, the point 1 repreſents i, and 
gA being equal to gK, 2 repreſents x; and as A 
= bl, 3 repreſents 7 and ſo on. And the ſides of 


the ſquares being parallel to AB, their repreſenta- 
tions in the picture, paſſing thro? 1, 2, 3, &c. will 
be parallel to AB, by Cor. 1. Prop. III. 


It 


Sect. II. 


PERSPECTIVE. 


45 


If a line be drawn from For g or h, &c. to E; Fig. 


as well as the line AE, which paſſes, thro' the angles 
1, 2, 3, &c. For ſuch a line cuts the lines drawn 
from S to the ſeveral diviſions of AB, in the angu- 
lar points. As AE paſſes thro? all the angular 

ints ; therefore 1E or 2E or 3E (which are parts 
of the ſame line) alſo paſſes thro? all the angular 

ints. Therefore a line paſſing thro? any diviſion 
in the firſt parallel, or thro? any diviſion in the ſe- 
cond, or in the third, &c. will alſo paſs thro? all 
the angular points. And therefore a line drawn 
thro! F and E, or thro' C and E, or thro' K and 
E, will alſo paſs thro' all the angular points of the 


ſquares. | 
Ex, 5. 


To draw a floor of ſquares ſeen cornerwiſe, 


that line will paſs thro? all the angles of the ſquares, 36. 


This alſo may be done either with or without a 37. 


geometrical plane. Let ABGH be a part of a 
(quare ſeen fore right, which contains the little 
ſquares. Here AB is divided into equal parts by 
the diagonals of the ſmall ſquares. Let AB be the 
oround line, DE the horizontal line, D and E the 
points of diſtance, S the point of ſight, Draw 
AS and BS to the point of ſight, and from all the 
points of diviſion in AB, draw lines to D and E 
the two points of diſtance, of which the extreme 
rays AE, BD, will cut the former in C and F; 
draw CF. Then ABFC is the image of a ſquare 


which contains all the little ſquares ; and the other 


lines drawn to D and E, will by their interſections 
form the images of the ſmall ſquares, ſeen angle 
wiſe. Aud to fill up the whole, divide CF into the 
ame number of equal parts as AB is divided into; 
and draw lines from D and E thro? all the points 
of diviſion, which will form the remaining ſquares, 


For 
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For ſince the ſides of the ſmall ſquares, lying 
on the geometrical plane make half a right ang, 
with the ground line, their appearances in the pic. 
ture will tend to the points of diſtance, as thei; 
accidental points, by Cor 3. Prop. IV. And fince 
AB is divided into equal parts by lines drawn from 
D or E; therefore all lines parallel to AB, and 
paſſing thro' the angular points, of the ſquare, 
will be divided into equal parts by the ſame lines, 
and therefore EF 1s divided equally, by the lines 
drawn from D and E; to the equal diviſions in 
AB continued. | 

Ex. 6. 


To repreſent a floor of equilateral triangles. 
Let AB be the groundline, DE the horizontal line, 


S the point of ſight; D, E, the points of diſtance, 


Upon the horizontal line DE, make anequilateraltri- 
angle PIQ; fo that SP and SQ may each of them be 


| half the ſide of the triangle. To the point of-ſight 


S, draw AS, BS. And from A, and B draw to the 
points of diſtance E and D, the lines AE and BD, 
interſecting the former in C and F. Then ACEB 
is a ſquare in which the equilateral triangles are to 
be repreſented. Let ABG H be part of the ſquare 
upon the geometrical plane. AB being divided 
into equal parts, each equal to the ſides of the tri- 
angles ; from all the points of diviſion, draw lines 
to the point P, and from the ſame points of divi- 
ſion, draw lines to the point Q, and thro? the points 


of meeting draw lines parallel to AB. All theſe | 


lines by their interſections with the former, will 
make the repreſentations of the triangles in the pic- 
ture, as required. And to fill up the ſquare, di- 
vide CF into the ſame number of equal parts, as 
AB is divided into; then drawing lines from P and 
from Q thro? all the points of diviſion ; the ſquare 
ABFC will be filled up with equilateral W 
or 
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For the figures in the geometrical ſquare ABGH, Fig. 
ire terminated by continued right lines which in- 38. 
terſect the ground line in an angle of 60 degrees. 
And IP and IQ alſo making an angle of 60 de- 
grees with the horizontal line DE; therefore P and 

will be the accidental points of the lines AH, 
BG, and all others parallel to them ; conſequently 
(by Prop. IV.) the appearances of all theſe lines 
tend to the points P and Q. And ſuch lines as 
GH in the geometrical plane, being parallel to the 
ground line AB, their repreſentations in the pic- 
ture as CF will be parallel to AB (by Cor. 1. Prop. 
Ill), Alſo (by Cor. 2. Prop. V.) the diviſions of 
CF will be equal; and therefore lines drawn from 
Pand Q, thro' theſe equal diviſions, will termi- 
nate the remaining triangles, and fill up the ſquare 
ABFC. And if CF was continued and divided 
into the ſame equal parts, and lines drawn from 
P and Q thro' the ſeveral diviſions, theſe lines 
would form more triangles, and ſo as much ſpace 
i you pleaſe may be filled with theſe triangles. | 


Ex. 7. 


To repreſent in perſpedtive a floor of regular hexagons, | 
Divide the ground line AB into as many equal 39 
parts as you will, and deſcribe a floor of equilateral | | 
triangles, as in the laſt example, all in obſcure lines. ut 
Then join every 6 triangles together, meeting in | 
the center with all the angular points, and draw 
lines round them, which will form a hexagon, 
ABGH is part of the floor drawn upon the geome- 
tical plane. ABCF is the perſpective ſquare, 
formed by drawing AS, BS to the point of ſight 
Sd; and then drawing AE and BD, to the points 
of diſtance D and E, to cut AS, BS in C and F. 
All the ſides of the hexagons tend either to the 
point Por Q; or elle are parallel to the ground line 
| AB . 
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Fig. AB; for each of them is the ſide of ſome equilate. 

39. ral triangle, all which 1s evident by the figure, 

| When the hexagons are all finiſhed in the picture, 
che ſuperfluous hnes may be rubbed out. 


PR O B. IX. 


To draw any given curve line in perſpective, ubicb 
is ſituated in the geometrical plane. 


Find the images of a ſufficient number of points 
thereof, (by Prob. VI.) and then join them neatly 
by hand; that 1s, by drawing a curve line regular- 
ly thro' them, making no angles; and the more 
points are aſſumed, the more exact the work will be. 


Ex. 1. 


40. Let CGK be any curve, DE the horizontal line, 
S the point of ſight, D, E the points of diſtance, 
AB the ground line. Take the points C, F, G, 
H, I, Z, K of the curve, and let fall the perpen- 
diculars CL, FM, GN, HO, KIP, Z. Make 
Li = LC, and draw iD and LS to interſect in « 
the image of C, Make MP = MF, and dray 
PD and MS to interſe& in /, the image of F. 

Make NP = NG, and draw NS and PD to inter- 

ſect in g, the image of G. In like manner make 

. 

QZ. And draw PD, Os interſecting in +; and. 

draw BD, QD interſecting PS in & and i, and laſt- 

ly draw QS interſecting BD in z. Then cfghizk 
is the repreſentation of the given curve. 


Ex. 2. 


41, Let FNO be a circle, AB the ground line, DC 
the horizontal line, S the point of ſight. Draw SE 
perpendicular to DC, and equal to the principal 
ray. Draw any number of parallels as FNG _ 

the 


te · 
re, 
re, 


» * 
* Yo * x 4 
* 4 » i 
* 
- 
A * 
* 85 
* = 
. k 2 
= * A J 
% 5 i 
®. 2 
N 72 
2 1 - 
Mw * 
* Ky 
0 * * 
* % - 
WW. P k : 
% * 0 oy 
* 
* % 2 
WV of * 5 0 
0 - Fa 
„* 
* . 
CA... 
CLAS MRTXTVITYY 
* 
ww 
> of "0 * . ee eee — z . 2 394252 „4 
. 
0000 00000 00000 CS 0000 000 000000 5 6 „* 0 . * 
* 


* 


523 2 „%% „6 „6„„ Fs oh TETELLLETEETLSD 


* . * * 
* * Pp * 


£ . 


Ge ee ce CHOP 


beet. H. PERSPECTIVE. 49 
tie circle to cut the ground line, as at G, and from Fig. 
E draw EC parallel thereto, cutting the horizontal 41. 
line in C. Then to find the image of any point 
F, draw EF, and CG interſecting one another in 
J, which is the image of F. In like manner EN 
being drawn will interſe& CG in , the image of | 
N. And thus EO will interſe&t CI in O, which is | 
the image of O. And ſo of the reſt. | | 
For ſince EC is parallel to FG, C is the acci- 
dental point of FG, and all its parallels. There- 
fore (Prop. IV.) the images of all theſe parallels 
tend to C; therefore (by Prob. VI. Method 5); 
the image of F will be found at f, at the interſec- 


tion of EF and CG. And the like for the reſt of 
the points. 


Otherwiſe for a Circle. 

Let DS be the horizontal line, S the point of 42. 
fight, D one point of diſtance, AB the ground line. 
FKH a circle, C the center. Draw the diameter 
FH perpendicular to AB, and as many lines as you 
will parallel to FH, as GL,, &c. Then find the 
image of the diameter FH, which is 75; and of 
all the points G, L, K, &c. as , I, &, as uſual; 
and thro? J, k, g, &c. draw lines parallel to AB, 
and continued to 1, 2, 2, ſo that the diameter , 
may biſſe& the lines /r, k2, gg, &c. Then will 
I, 2, 3, &c. be in the curve, which muſt be drawn 
by hand thro? all theſe points: 


SCHOLIUM. 

The appearance of a circle will ſometimes be a 
circle, when it is ſeen foreright; and to find when 
this will happen, make the height of the eye a 
mean proportional, between the two parts of the 
line of ſtation, taken upon the geometrical plane 
from the eye's perpendicular, to the neareſt and 
furtheſt points of the original circle. For let AB 
be the geometrical plane, LB the diameter 0: the 

E circle 
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Fig. circle ſeen foreright, E the eye, EA the eye's per- 
43. pendicular, ES the principal ray, SH the picture, 


and FG the image of the circle LB; and that this 
may be a circle, the cone ELB muſt be cut in ſub- 


contrary poſition, by the planes AB and SH ; that 
is, the angle ABE muſt be equal to the angle EGF. 


Draw CL parallel to SH. Then the triangles ABE 
and AEL are ſimilar; for the angle ABE = EGF 
= AEL, and the- angle at A is common ; there- 
fore AB: AE:: AE: AL, and AE is a mean pro- 
portional between AB and AL. 


RO B. X. 


To draw any figure in perſpedti ve, by help of a flaor 
of ſquares; called the Method of Reticulation. 


Let AB be the ground line, DE the horizontal 
line, D and E the points of diſtance, S the point 
of ſight. Make the ſquare ABGH upon the ground 
line AB, in the geometrical plane, and divide the 
ſide AB into as many equal parts as you pleaſe, 
and ſet off the ſame on BG; thro” theſe diviſions 
draw lines parallel to the ſides of the great ſquare, 
which will divide it into little ſquares or cells. 
Then deſcribe the given figure or figures in their 
true poſition, in the great ſquare AEG H. This 
done, draw the ſquare ABGH in perſpective, with 
all the ſmall ſquares within it, by Ex. 4. Prob. VIII. 
Then deſcribe each part of the object in ſuch a 
{quare or cell of the picture, as you lee it deſcribed 
in the correſpondent ſmall ſquare in the geometrical 
plane; and draw the lines in a like ſituation in one 
as you find them in the other. And thus by going 
thro? all the parts ſucceſſively, the whole object or 
objects will be deſcribed. This method by net- 
work is very uſeful, for putting any irregular plane 
figures in perſpective, conſiſting of many arte 

which 
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ing of a great many lines, the common way, 


3 Examp. 

Let IKLMN be a piece of fortification. The part 
I is ſituated between the ſecond and third ſquare 
from B, in the firſt croſs row, therefore its image 7 
muſt be ſituated between the ſecond and third 
ſquare of the picture in the firſt croſs row. The 
part K lies on the ſide of the third ſquare from AB, 
and of the ſecond from AH; and & its image like- 
wiſe lies on the fide of the third ſquare from AB, 
and of the ſecond from AC. L lies in the third 
cell from AH, and ſecond from HG. And its 
correſpondent ! lies in the third cell trom AC, and 
the ſecond from CF. M runs into the corner ſquare 
at G; and m runs into the corner ſquare at F. N 
Joins upon the ſide BG, in the third ſquare from B; 
and z joins upon the fide BF, in the third ſquare 
from B. And the like for all other parts of it, as 
the center, &c. 


p RO B. Xl. 


To find the image of a right line perpendicular i 
the geometrical plane, at a given point. 


1. Let AB be the ground line, DE the horizon- 
tal line, S the point of fight, D and E the points 
of diſtance. And let P be the image of the given 
point. Thro' the point P, draw any line KI, cut- 
ting the horizontal line in K, and the ground line 
in I ; make IH = the length of the perpendicular 
given, and draw HK. Draw PQ parallel to the 
ground line AB, cutting KH in Q; draw PG per- 
pendicular to AB and equal to PQ ; then PG is the 
repreſentation of the given perpendicular. 

For (by Cor. 2. Prop. III.) the image GP will 


be perpendicular to AB. Thro' P draw ML per- 


E 2 pendicular 


5 i 
which would require a deal of time, and the draw- Eig. 


44. 


45. 
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Fig. pendicular to AB, then by Prop. XV. as length © 

45. the perpendicular HI : to length of its image : : 
height of the eye ML: diſtance MP:: (ſimilar tri- 
angles) KI: KP:: HI: OP; therefore QP, or 
its equal PG, is the image of that perpendicular. 


2. Or thus. 


Let RV be the diſtance of the perpendicular from 
the picture, make VO = VR, and VN = given 
length of the perpendicular ; and draw VS, NS to 
the point of fight, alſo draw ND to the oppoſite 

vint of diſtance, to cut SV in 1; and drawing 12 
parallel to AB cutting NS in 2, then 12 ſet from 
P in the perpendicular PM to G; gives PG, for 
the image of the given perpendicular. 

For it is evident by the proceſs, that 1 is the 
image of R, or of the foot of the perpendicular 
in the geometrical plane. And therefore 1 and P 
are equidiſtant from AB. And fince VN = HI, 
therefore 12 = QP = PG. 


3. Or thus. 


Draw EB perpendicular to AB, from any point 
E; in which ſet off BT equal to the given length 
of the perpendicular. And from any point C in 
the horizontal line DE, draw CB, CT. From P 
the image of the foot of the perpendicular, draw 
PX parallel to AB, and XZ parallel to BT; and 
laitly Z parallel to AB; and PG, in the perpen- 
dicular PM, 1s the image of the given perpendi- 
cular. 

For HI: OP:: KI: KP: CB: CY :: BT oor 
III: XZ. Therefore XZ = EP as required. 


Cor. Hence the image of a right line ſtanding ol- 
tiquely upon the geometrical plain may be found; by 
letting fall a perpendicular from the top, and finding 


is 
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its appearance, and alſo the appearance of the foot of Fig. 
the line itſelf. | 45 


P R O B. XII. 


To make a ſcale to ſet off the repreſentations of all 
equal altitudes, | 


Let AB be the ground line, DE the horizontal 46. 
line. Draw BE perpendicular to AB, and ſet off 
BT equal to the original height on the geometrical 
plane; and from any point V, in the horizontal 
line, draw VB, VT. And from any point F re- 
quired, draw FG parallel to BT, and FG is the 
apparent altitude. And thus all lines parallel to BT 
as FG, fg, &c. will repreſent equal altitudes at 
the points F, f, &c. 

Or if the altitude be greater than the height of 
the eye; in the perpendicular AD, ſet off AH 
equal to that altitude ; and draw lines from A and 
H to any point V in the horizontal line DE, as 
AV, HV. Then any line FG drawn parallel to 
AH, and comprehended between the lines AV, 
HV, will repreſent the altitude AH at the point F 
of the picture. 

And if the perpendicular object be on this ſide 
of the picture, produce the lines VA, VH; and 
at any point F draw f# parallel to AH, and fg will 
be the repreſentation of AH at the point J. 

The truth of this appears by the 3d method in 
the laſt Prob. This 1s called a Flying ſcale. 


School fu u. | 
It may be proper ſometimes in finding an alti- 
tude, to do it in a ſeparate paper, and afterwards 
to put it into its proper place in the draught. And 
this is done where there is 4 multitude of lines, 


which will be apt to confound one another. 
E 3 PROB. 
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PRO B. XIII. 
To araw a ſolid body in Perſpective. 


From all the angles of the body, let fall per- 
pendiculars upon the geometrical plane, and find 
the appearance in the picture of all the points 
where the perpendiculars fall (by Prob. VI); upon 
all theſe points raiſe perpendiculars (by Prob. XI. 
or XII.) ot due lengths, as taken from the fold ; 
the tops of theſe being joined with right lines, as 
they appear in the body, will give the perſpective 
draught thereof. But ſuch lines muſt be left out 
as are hid from the eye behind the body. And 
this being properly ſhadowed, makes the draught 
complete, and thoſe planes muſt be ſhaded the 
deepeſt that are moſt oblique to the eye. 

It there be any curve lines in the body, perpen- 
diculars muſt be let fall f rom ſeveral of their points, 
on the geometrical plane, and the points of inter- 
ſection put in perſpective, and perpendiculars erec- 
ted of a due length; then all the reſt is to be done 
by hand, 

Before you begin, you muſt make choice of ſuch 
a poſition of the body, that the work may be the 
eaſieſt done; and that the moſt parts of it may be 
ſeen, and that it may appear to the beſt advantage. 
If a parallelopipedon be propoſed, it may be placed 
with one fide parallel to the picture, ſo that two 
faces beſide the top may be ſeen. If a ſolid has a 
triangle for its baſe, it may he ſet to advantage, 
by placing one ſide parallel to the picture. And 
if * be ſet to touch the table it will ſnorten the 
work. 

In drawing all bodies, you muſt have its plan 
drawn out upon the geometrical plane. And if 
the body be much compounded, you muſt navy the 

ront 


- 
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front and profile, or the ſections thereof made by Fig. 
perpendicular planes, which is to direct you in the 
altitudes of the ſeveral parts, and their places and 
poſitions. You muſt work by the plan for making 

the baſe of the body ; and by the front and profile 

for getting the altitudes, to be erected upon the 
feveral parts of that baſe. The profile ſhews theſe 
heights, and the plan ſhews. where they are to 
ſtand. | 

Example 1. 


To draw a cube in perſpective. This is ſo ſim- 47: 


ple, that it needs neither profile nor plan. Let AB 
be the ground line, S the point of ſight, D the 
point of diſtance. Let one fide of the cube be in 
the ground line at EF. To the point of ſight S, 
draw ES, FS. Alſo draw DF to the point of diſ- 
tance, to cut ES in H. Draw HG parallel to EF, 
to cut SF in G. Then EFGH is the baſe, upon 
which at the points E, F, G, H, are to be raiſed 
perpendiculars equal to EF. Therefore make EI 
and FK = to EF. Alſo make GL and HM = 
HG, then I, K, L, M, are the tops of theſe per- 
pendiculars ; then draw IK, KL, LM, MI, and 
they compleat the cube. 

For fince the ſides of the cube are all equal, and 
EF, FK, KI, IE are all in the picture, their re- 
preſentations are equal to theſe lines. And (by 
Prob. XI.) HG is the image of EF; and HG, 
GL, LM, MH being parallel and equidiſtant from 
the picture, are all equal in appearance. Therefore 
EGI is the cube drawn in perſpective. 


Ex. 2. 
To draw a triangular priſm, whoſe baſe is an 47. 
equilateral triangle. Let one fide be in the ground 
line AB, at NO. Find the appearance of the other 
angle of the baſe at P, by Prob. VI. Then NOP 


is the baſe, Make NQ equal to the height of the 
E 4 priſm, 


56 


Fig. 
47: 


49. 
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priſm, and draw Qs, and thro' P draw RV pa- 
rallel to NQ, then ſet off Pp equal to RV, and 
perpendicular to BA; alſo make Nx, Oo equal to 
NQ, and perpendicular to AB. Then draw a0, 
op, pn; and NOPpno 1 the priſm required. 

x. 3. 

To draw a parallelopidedon, whoſe baſe is a rec- 
tangle. Here P is the plan and Q the profile , 
AB the ground line, DS the horizontal line, S the 
point of ſight, D the point of diſtance. By Prob. 
VI, find the appearance in the picture of all the 
points in the plan, as D. D, D, D, I, I, I, I. 
make FO equal co the perpendicular height of the 
body, draw OS, and thro? D, and I, draw the lines 
KD, LI parallel to AB: at D, D, erect two per- 
pendiculars equal to KD, as Dd, Dd. And at I. 
{, raiſe two perpendiculars equal to LI, as li, Ii. 
Then drawing the ſlant lines as in the profile, and 
alſo the lines di, ii, id, dd. You have the parallelo- 
pipedon required. 
Ex. 4. 

To draw a cylinder in perſpective. Let AB be 
the ground line, SD the horizontal line, S the point 
of Sight, D the point of diſtance, OGHK the 
baſe of the cylinder on the geometrical plane. Let 
the diameter OH be perpendicular to AB, and the 
diameter GK parallel to it; from all the points O, 
G, H, K, and as many more intermediate points 
as you will, let fell perpendiculars to the ground 
line AB; from which points draw lines to the 
point of ſight S. Make FC, FA = to FO, FH; 
draw AD, CD to the point of diſtance D, cutting 
SF in h and o, fo will ho be the image of HO. In 


like manner g is the image of G, and gk drawn 


parallel to AB, to cut DC in gives gk for the 
image of GK. And as many intermediate points 
may thus be found as you deſire. Then joining 
all theſe points by a curve line, gives the * 

| 12 
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the cylinder ghko. Make CB the altitude of the Fig. 
cylinder, and draw BD; and from o, k, h, draw 49. 
parallels to AB to cut BD; and the lengths of 
theſe parallels ſet perpendicular at the points o, X, 
h, g, gives the altitude of the cylinder in theſe ſe- | 
veral points; and as many more intermediate alti- -. 
tudes may be ſet up as you pleaſe, by the ſcale CDB. 
Then the curve 1234, drawn thro* theſe points, 
determines the top of the cylinder. If the cylin- 
der be an oblique one, inſtead of raiſing the per- 
pendiculars from o, &, h, g, they muſt be raiſed 
from the points where the perpendiculars from the 
top cut the plan, and at laſt the oblique lines or, 
k4, h3, g2 muſt be drawn, and the curve thro' the 
points I, 2, 3, 4, as before, 
Ex. 5. 

Let a pyramid be put in perſpective with a hex- go. 
agonal baſe. Let CEFGHI be the plan of the 
baſe. From all the angles of the baſe let fall per- 
pendiculars upon the ground line AB, and from 
the points of interſection, draw lines to the point 
of ſight S. Then ſetting off the diſtances of theſe 
angles from AB, from theſe points, towards B, 
draw lines to interſect the former. Thus H, I, C 
are projected into 5, i, c. Then drawing lines 
from b, i, c, parallel to AB, will by their interſec- 
tions with the correſpondent lines, find the points 
g. F, e, which are the projections of E, F, G. Then 
if P be the point where the perpendicular from the 
vertex cuts the baſe, find its projection p, as you 
did the reſt. Set off the altitude of the pyramid 
from 1 (in the perpendicular PI) to 2, and draw 
28; and thro' p, draw 3p parallel to AB, which 
ſet from p to V, perp. to AB. Then draw lines 
from the vertex V to all the angles of the baſe, 
cefghi ; as Ve, Vf, Vg, Vb, Vi, Ve; or rather leav- 
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ing out Vc and Ve, which are inviſible, draw the reſt 
of the lines, and the pyramid is finiſhed. 


_ 7. 
To draw the fruſtum of a ſquare pyramid in 


perſpective. Let P be the plan of the baſe, 
the profile. From all the angles of the plan, 8 


fall perpendiculars on the ground line AB, from 


the points of interſection draw lines to the point 


92. 


of fight. S. Then take ſucceſſively the diſtances 
of theie angles from AB, and lay them from their 
correſpondent perpendiculars towards A; and from 
the points where they fall, draw lines to the point 
of diſtance D, to interſe& the correſpondent lines 
drawn towards S; the points of interſection joined 
by right lines, gives the perſpective of the baſe 
LMNO, and likewiſe of the interior ſquare 1234. 
Tben make BC the perpendicular altitude of the 
fruſtum, according to the profile, and draw lines 
from any point S, as SB, SC, From 1234 
draw parallels to AB, to interſe& SB, in certain 
points, from which other parallels muſt be drawn 
to BC, reaching to SC; and theſe laſt parallels muſt | 
be fer off from the correſponding points 1, 2, 3, 4, | 
perpendicularly ; theſe give the angles at the top | 
at % n, n, o. And the lines ln, mn, no ol, being | 
drawn, give the top end of the fruſtum ; and laſt- | 
ly, the lines IL, M, and oO drawn, and the fide 
Lo, and top mo, ſhaded ; the fruſtum is finiſhed. | 


| Ex. 7. 

To repreſent a hollow cube in perſpective. Let 
P be the baſe, from all the points of it, let fall 
perpendiculars to the ground line AB, and ſet off 
their diſtances along BA, as before. Draw lines 
from the firſt points to S, and from the laſt to D, 
to interſect in the points of the perſpective baſe, as 
at L, M, N, O, and 1, 2, 3, 4. Make BC the 
| height, 
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height, equal the fide of the cube. And make a Fig; 


ſcale SCB as before for ſetting off the altitudes, 52. 


by drawing from L, 1, 4, O parallels to AB, and 
from the points of their interſecting SB, draw pa- 
rallels to CB, for the reſpective altitudes at L, t, 
4, O, and thoſe oppoſite on the other ſide. Seve- 
ral lines are left undrawn to avoid confuling ſo 
ſmall a figure; but the way of proceeding is evi- 
dent. a ; 
Ex. 8. 


To draw ſeveral rows of ſquare pillars, at equal ; 4. 


diſtances and of equal heights. 

Firſt deſcribe the baſes or fituations of all theſe 
pillars, which is beſt done by deſcribing a floor of 
ſquares, as in Ex. 4. Prob. VIII. and upon each 
row of ſquares taken at equal diſtances, erecting 
perpendiculars upon the ſeveral baſes, equal to the 
given height. Here the ſquares are all equal to the 
deſigned baſes of the pillars ; the pillars being all 
finiſhed, ſuch ſquares as are hid behind the pillars 
muſt be rubbed out, and the parts that are viſible 
may be drawn 1n full. 

If inſtead of ſquare pillars you would have cy- 
linders, then the ſquares muſt be made equal to the 
diameters of the cylinders, and deſcribe the repre- 
ſentation of the circles of the baſes within the 
ſquares, upon which perpendiculars muſt be erected 
as before. Or if they be cones, perpendiculars 
| muſt be erected from the middle of every corre- 


ſpondent ſquare, from the top of which two right 


lines muſt be drawn to the ſides. And after this 
manner any other priſmatic bodies may be drawn, 
having any poligonal baſes, deſcribing firſt the baſes 
of the polygons in their proper ſquares, and erect- 
ing perpendiculars at every angle, of the height 
given; and compleating the ſolids. 

As to the ſquare pillars, it 1s evident that two 
parallel ſides are parallel to the ground line AB, 

an 
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Fig. and the other two ſides, which are alſo parallel, 
93. range to the point of ſight S. 


Here the foremoſt pillars ſtand in the ground 
line AB, but if they had been at ſome diſtance, the | 
images of the firſt would have been diminiſhed, } 
which requires ſo much labour, more than if they 
had ſtood in the ground line. 


Ex. 9. 


54. To draw an equilateral croſs, ſtanding upright | 


55. 


upon the geometrical plane. Draw the plan PP 


and the profile QQ. Let the plan PP be drawn 


in perſpective, which will be ccc; and from the 
points c, c, d, d, &c. raiſe perpendiculars to the 
ground line AB, upon which ſet off the heights of 
the croſs in theſe particular places, according to the 
profile, but diminiſhed, becauſe it does not ſtand 
upon the horizontal line. Then all the lines being 
drawn as in the figure, will give the perſpective 
appearance of the croſs. 

If the croſs had been double, the 2 would be 
the ſame as the profile PQ, and the fore part would 
come to the ground line AB, and perpendiculars 
mult be erected at R, r, &c. of a proper height, 
pn ane drawn to terminate the other ends of the 
croſs. 


Ex. 10. 


To repreſent a hollow priſm ſtanding upon an 
edge. Let P be the plan, Q the profile when cut 
thro? the middle. Produce the lines of the plan 
till they cut the ground line AB, and from thence 
draw lines to the point of ſight S. Then ſetting 
off the diſtances in the plan, 3, 1, 4, &c. along 


the ground line towards A, draw lines to the point 


of diſtance D as uſual, which will find the points 3, 
I, 4, &c. on the lines drawn to the point of fight, 
correſponding to the points 3, 1, 4 in the = 

Then 


52. 
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Then from the points 2, 2 in the picture, raiſe per- Fig. 
pendiculars by the plan, which will give the exter- 55. 
nal angles 2, 2 of the priſm, the points t and 1 are 
the angles of it below, and perpendiculars erected 
at I, 1, by the plan, will give the angles 1, 1 at 
the top. Then the lines 12, 21, 11, 12, 21, 11, 
being drawn, give the external circumference of the 
foreſide of the priſm. Then to find the inner cir- 
cumference bounding the cavity, from 3, 4, &c. 
in the line S2, raiſe perpendiculars according to the 
profile, which will be 75, 75; theſe will give the 
points 5, 5, 5, 5, being the inner angles of the 
internal poligon. And from 3, 3 raiſe other per- 
pendiculars, which are equal to r2 by the profile, 
and theſe will give the points 3, 3. Then theſe 
points connected by right lines will give the inner 
polygon, 535535. In drawing theſe perpendicu- 
lars, they muſt be diminiſhed according to their 
ſituation by Prop. XV. and ought to be drawn in 
a {eparate paper, to avoid ſo great a confuſion of 
lines; then for the back fide of the priſm, or that 
from the eye; ſince the poſition of the priſm is ſuch, 
that its axis is parallel to the ground line, the in- 
terſections of all the faces with one another, will 
be parallel to the picture; and therefore to find the 
angles, draw from the points 1, 2, &c. lines pa- 
rallel to AB, whoſe length muſt be 2B, but dimi- 
niſhed according to their ſituations ; theſe give the 
angles 6, 6, 6, which joined by right lines give 
the appearance of the back ſide of the priſm 666, 
as far as it is viſible. Then for the inner part, 
from 3, 5, &c. draw lines parallel to AB as before, 
but diminiſhed by Prop. XV ; which will give the 
points 7, 7 ; and lines being drawg from one to 
another, will give part of the inner poligon on the 
back fide, ſo far as it is viſible thro? the hole. And 
the planes that bound it, being properly ſhaded, 
we have the repreſentation of the hollow priſm as 


required. 


6² 


Fig. required. But it is impoſſible to repreſent all the 


56. 


S. Set their diſtances toward A, and draw lines! 5 
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operations in ſo ſmall a draught. 


Ex. 11. 


To draw a trough in perſpective, being 6 2 
parallelopipedon. 

Here P is the plan, and Q the profile or per- 
pendicular ſection. From all the angles in the plan, 
draw lines perpendicular to the ground line AB, 
and draw lines from thence to the point of fight] 


from thence to the point of diſtance D, to cut the 
former, which will give the points x, u, &c. in the 
picture. From the ſeveral points u, raiſe the per- 
pendiculars zo, in the picture, being the repreſen- 
tation of zo, no, &c. in the profile. Likewiſe erect 
the perpendiculars xr, ur, &c. to repreſent ar, i 
in the profile, which will give the bottom of the 
trough. Having got the points , 1, on one ſide, 
you need only draw un, un, &c parallel to AB, to 
cut the lines proceeding from S, which will give 
the points u, u, on the oppoſite fide. In like man- 
ner, having got the points o, o, &c. on one ſide, 
thoſe on the other ſide are had by drawing parallels 
to AB, to cut the perpendiculars on the oppoſite 
fide, which gives the points o, o. Then the lines 
un, un, &c. being drawn give the baſe ; and oo, o, 
&c. likewiſe drawn, give the edges at top, on the 
outer and inner ſide. I ikewiſe rr, rr, &c. drawn 
makes the bottom. And , no, &c. drawn give : 
the corners, which finiſhes the trough. 


2 


Ex. 12. ; 
To draw a parallelopipedon leaning againſt a wall. | 


Let P be the plan, Q the profile, or front view. 
From all the points 1, 2, 1, 1, where the plan cuts} 
the ground line AB, draw lines to'the point of ſight | 
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S; then ſetting the diſtances of 1, 3, &c. towards Fig. 

B, draw lines to the point of diſtance D, to inter- 57. 

ſect the former in points of the baſe, where per- 
ndiculars are to '* erected ; which being done, 

by the profile, diminiſhing thoſe that are on the fur- 

ther fide ; the points 4 47, 4, and 5, 5, 5, are found, 

which are the corners at the top. Then thro' theſe 

points, drawing lines as in the ſolid itſelf, we have 


1444 for the firſt face, and 555 for the further face 
of the ſolid. Draw 45 and 54, and the ſolid is 


finiſhed. 
PR O B. XIV. 
To find the image of the Sun in the picture. 


Let DR be the horizontal line, AB the ground 58. 
line, S the point of ſight, D the point of diſtance. 
Draw QS perpendicular to DR, and make SQ = 
SD, and make the angle SN equal to the ſun's. 
declination from the vertical plane, on the left or 
right, according as the ray drawn thro” the eye and 
the ſun interſects the picture. Then draw NL per- 
pendicular to DS, and take NR = NQ, and make 
the angle NRL equal to the ſun's altitude, above 

or below the horizontal line DS, according as the 
FJ ſun's ray drawn thro? the eye interſects the picture; 
then L is the image of the ſun in the picture. Alſo 
draw LI parallel to DS, to cut Qs in I, and N 1s 
che point of declination, and I the point of inclina- 
Ii lion in the picture. 
For if the triangle NQS be raiſed up till it ſtand 
perpendicular over NS; then ſince the line SQ is 
equal to SD the diſtance of the eye from the pic- 
J ture; and the angle SN, is the declination of 
che ſun from the picture; therefore the ſun's image 
J vill be ſomewhere in the line NL. Again, ſince 
INR is equal to NQ, the diſtance of the eye from 
IN, and the angle NRL is the ſun's altitude, there- 


fore 
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Fig. fore he is in the point where RL interſects Nt, 
58. and that is at L. | 


59+ 


Cor. F the ſun is in the plane of the pifure, bii 


place L will be at an infinite diſtance, in the line RL, 


For then his declination from the vertical plane, 
is 90 degrees. 


PR O B. XV. 
To find the appearance of the ſhadow of a right lin, 


perpendicular to the geometrical plane, to the pifture, 


or to the vertical plane; caſt upon that plane, or their 
parallels, by the ſun's light, 


1. Find the appearance of the ſun in the picture 
at L by the laſt Prob. and alſo the points N and ], 
the points of declination, and inclination, And 
let GH be a line perpendicular to the geometrical 
plane. Thro' the point of declination N and the 
toot of the line H, draw the line NH; which muſt 
be terminated by drawing the line LG from the 
place of the ſun thro? the top of the line G to in- 
terſect NH in M, then HM is the image of the 
ſhadow of GH. Alſo the ſhadow of GH upon the 
picture or vertical plane will be parallel thereto. 
And therefore the image will be perpendicular to 
AB,” 

For (by Prop. XXI) the ſhadow MH tends to 
N, the point of declination ; and M is the ſhadow 
of G. Therefore MH is the ſhadow of GH. The 
reſt follows from Cor. 2. Prop. III. 

2. Let FK be a line perpendicular to the pic- 
ture. Let fall FC perpendicular to the geometti- 
cal plane, and thro' N and C draw N; thro' L 

the tun's place and F, draw LFf, cutting NCf in 
f, which is the ſhadow of F. Draw fk toward 8, 
likewiſe draw LK cutting fk in &, then & is the 


ſhadow of K, and conſequently fk is the image of 


the 
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4 the ſhadow of FK. And by Prop. XXI, ft muſt Fig. 
tend towards the point of ſight S. And if the 59. 


nd tend to L. But PQ being parallel to the line at 
cal 8, its ſhadow by the ſun's light, will be parallel to 
the Y the ſhadow of the other, or to the line SL, as is e- 
uſt vident by Prop. XXI. 
the 3. Let VZ be a line perpendicular to the verti- 
in- cal plane. Thro' the point of inclination I, and 
the Y the 88 of the line Z, draw the line IZv, which 
the is the indefinite ſhadow of VZ, and muſt be ter- 
eto. minated by drawing the line LV thro' the place 
to of the ſun, and the end of the line VZ, to inter- 
ſe& the ſhadow Zu in v; then Zu 1s the ſhadow 
$t0Y of VZ in the picture, or its appearance. 
dow For (by Prop. XXI.) the image of the ſhadow 
The +Z tends to I the point of inclination, and v is 
che ſhadow of V; therefore Zy is the ſhadow of 
P1C-Y ZV, upon the vertical plane Zvi, ſuppoſing the 
etrl-Y ſun in your face; otherwiſe the ſhadow mult be di- 
” LY reed the contrary way. 
f in Again the ſhadow of VZ upon the geometrical 
d 8, plane will be parallel thereto (by Cor. 1. Prop. 
the XVIII), and therefore parallel to the ground line 
ze of AB; and this ſhadow being taken as an object, its 
the F appear- 


ſnadow of FK falls upon the vertical plane, its 
ſhadow will be parallel to FK, and its image will 
tend to 8. | 
Let PQ be alſo perpendicular to the picture, 
draw QR parallel to SL, and QR will be the di- 
rection of the ſhadow in the picture; ſuppoſing the 
ſun on your back, and it 1s terminated by drawing 
LP from the place of the ſun, to the end P of the 
line, to cut QR, ſomewhere in the plane AR 
for the part of the ſhadow that falls without the 
plane is loſt. For if it cut it at R, then R is the 
ſhadow of P, and QR the ſhadow of QP in the 
picture; and if a line perpendicular to the picture 
was erected at 8, it is evident its ſhadow would 
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Fig. appearance in the picture will alſo be 
59. AB, by Prop. III. Likewiſe the ſhadow of VZ 


upon the picture will be parallel to VZ, and that 
ſhadow coincides with its image. ä 


parallel to 


Cor. 1. Hence if a line be perpendicular to the geo- 
metrical plene, the image of its ſhadow upon the ver- 
tical plane or the picture, is perpendicular to the ground 
line. If a line be perpendicular to the picture, the 
image of its ſhadow upon the geometrical plane and 
vertical plane, tends to the point of fight. Aud if a 
line be perpendicular to the vertical plane, the image 


of the ſhadow upon the geometrical plane, or the puc- + 


ture, will be parallel to the ground line. And the ſome 
of their parallel planes. 


Cor. 2. Yhen the ſun is in the plane of the picture; 
the image which a right line perpendicular to the ge- 
ometrical plane, caſts upon that plane or its parallels, 
is parallel to the ground line; upon the vertical plant 
or its parallels, is perpendicular to the ground line. 

For the point N in this caſe is removed to an 
infinite diſtance along the line SD, and therefore 
NHM will be parallel to AB, which is the ap- 
pearance of the ſhadow of GH. 


Cor. 3 When the fun is in the plane of the pic- 
ture; the image which a line perpendicular to the pic- 


ture, caſts upon the picture or its parallels, is parallel 


to LS. Upon the geometrical plane or its parallels, 
tends to the point of fight ;, upon the vertical plane or 

zts parallels, tends to the point of fight. 2 
For if a line be erected at L, perpendicular to 
the picture, LS will be the ſhadow thereof; and all 
lines parallel to that line, will have their ſhadows 
parallel to one another and to LS. When the 
ſhadow falls upon the geometrical or vertical 
plane ; then the real ſhadow will be perpendicular 
0 
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to the picture; and conſequently its image tends Fig. 


to the point of ſight. 


Cor. 4. When the ſun is in the plane of the picture; 
the image of a line perpendicular to the vertical plane, 
falling on it or its parallels, will be perpendicular to 
the ground line. On the geometrical plane or its pa- 
rallels, is parallel to the ground line. Upon the pic- 
ture or its parallels, is an infinite ſurface. 

For the point I being removed to an infinite 
diſtance, in the line Sl, the line IZv will be pa- 
rallel to IS; or perpendicular to AB. And on 
the geometrical plane the real ſhadow is parallel to 
the ground line, and therefore its image is alſo pa- 
rallel to the ground line. 


— 


Non XII. 


| To find the image of the ſhadow of a right line 
falling upon an inclined plane, by the ſun's light, 


Let, CE be a right line or any upright object 
upon the geometrical plane, PFQ an oblique plane 
cutting the geometrical plane in the line RV; let 
OKB be a plane parallel to the vertical plane, and 
therefore perpendicular to the geometrical plane, 
and cutting the oblique plane RQ in the line PQ, 
and the geometrical plane in KB. Let N be the 
point of declination, and I the point of inclina- 
tion, L being the ſun's place. Thro' E the foot 
of the object, and N the point of declination, draw 
NEG to the foot of the plane OKB. From G 
raiſe the perpendicular GH, to cut the top of the 
oblique plane PQ in H, and from F, where the 
line NG cuts the baſe of the oblique plane, draw 
FH. Laſtly from the, place of the ſun L, draw 
the top of the object C, the line LCZ cutting FH 
in Z, where the ſhadow is terminated. Then EFZ 
is the ſnadow of the object CE. 

| F 2 For 
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60. 
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Fig. For (by Prob. XV.) EFG is the direction of the 
60. ſhadow of the object CE, and GH is a part of the 


ſhadow when the oblique plane is taken away. 
Therefore FH is the ſhadow upon the oblique 
plane. And this is terminated at EZ by the line LC 
produced to cut FH in Z; where Z is the ſhadow 


. 


Cor. t. If the oblique plane RQ was taken away, 
the ſhadow would be EGH ; the part EG upon the 
hori-ontal plane, and a part of GH upon the per pen- 
dicular plane. 


Cor. 2. If the objet CE. had been 1550 a pert 
of the ſhadow would have fallen upon the line HT; 


and then the ſhadow of CE would have fallen upon 
the three planes, NB, RQ, and BO. 


Cor. 3. After this manner it will be eaſy to trace 


the W .0N of any perpendicular object thro' any num- 
ber of planes however ſituated. 


Cor. 4. If the objeft is not perpendicular to the 
geometrical plane, yet its ſhadow may be found, by let- 
ting fall a perpendicular from the top as CE, and 
finding the point Z as before; and drawing thro the 
foot, which ſuppoſe to be at e, the line NeV, and then 
drawing VZ. 

SCHOLIUM. 


This ſuppoſes the ſun to be beyond the picture; 
but if it is behind your back, you muſt raiſe the 
plane OB perpendicular to the geometrical plane 
as before, but parallel to the picture. And the 
reſt of the work will be the f ame. Here if the 


line NE does not cut the baſe RV of the oblique 
plane, or if LC does not meet FH; the ſhadow 
will not fall upon the inclined plane. If a line is 
drawn from L thro? any point 1 of the line CE, to 
cut the line NE produced in 2; then will 2F Z re- 

preſent 
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preſent the ſnadow of the part of the line C1; and Fig. | 
Ez the ſhadow of the part Ex upon the geome- 60. 1 
trical plane. The ſhadow of the point 1 will be 11 
repreſented by 2; and ſo the repreſentation of any I 
point of the line CE may be found by drawing a li | | 
line thro* L and thro? that point; and ſo it will be 110 
known whether that ſnadow falls upon the geome- 1407 
trical plane, or upon the oblique plane, or upon 
the perpendicular one. When the ſun is in the 
plane of the picture, the points N and I vaniſh, 
being at an infinite diſtance, and then the line EF 
muſt be drawn parallel to the ground line AB, till 
it meet the oblique plane in F, at the common in- 
terſection of it with the vertical plane; and pro- 


ceed with the reſt as before. 


P R O B. XVII. 


To find the image of the ſhadow of a body upon ibe 
geometrical plane, when the ſun is in the plane of the 
picture. 


' Let fall perpendiculars from all the angles of the 61. 
body upon the geometrical plane; from all the 
points of interſection, draw lines parallel to the 
ground line, continued on the oppoſite fide of the 
light. Then from all the angles of the body, draw 
lines parallel to the rays of the ſun, to cut the for- 
mer lines drawn thro' the feet of the perpendicu- 
lars, each with each; the points of interſection will 
determine the ends of the ſhadow. 


Tt Examp. 
Let DEFGobean inverted pyramid, whoſe vertex 
is at o, in the geometrical plane; from the points D, 
E, F, G, let fall the perpendiculars Da, Ee, EF,, 
Gg, upon the geometrical plane. From e, J, g, 
draw the lines er, f2, g3, parallel to the ground 
F 3 line 
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Fig. line AB. Then thro' E, F, and G, draw the lines 
61. Et, F 2, Gg, parallel to the ſun's ray LS; TSL 


62. 


being the ſun's altitude. The firſt interſects ei at 
1, the ſhadow of E; the ſecond interſects f2 at 2, 
the ſnadow of F; and the third interſects g3 at 3, 
which is the ſhadow G. The point D is omitted, 
being on the other ſide of the body, can give no 
ſhadow. Then drawing , 12, 23, 03; theſe 
lines terminate the ſhadow of the pyramid. For 
10 is the ſhadow of the ſide Eo, and 12 of the line 


EF; 23 of the line FG, and 30 the ſhadow of the 


line Go. And therefore 01230 is the ſhadow of the 
pyramid oDEFG. | 


PRO B. XVIII. 


To find the image of the ſhadow of a body upon 
the geometrical plane; when the ſun is out of the plane 
of the pittute. 


Find the ſun's place in the picture, as alſo the 
point of declination. Then from all the angles of 
the body let fall' perpendiculars upon the horizon- 
tal plane. Thro' the places where they fall, draw 
lines from the point of the ſun's declination, con- 
tinued beyond the body. Then draw lines from 
the ſun's place thro” all the angles of the body, to 
cut the former; the points of interſection will ter- 
minate the ſhadow of thele perpendiculars; and 
the points of interſection being joined by right 
lines, terminate the ſhadow of the body, as repre- 
ſented in the picture. Note, ſuch lines as lie next 
the light and caſt no ſhadow may be left out. 


1 Examp. 

Let CD3 be the fruſtum of a pyramid. Find 
L the place of the ſun, N the point of declination, | 
in the horizontal line NS; AB is the ground line. 

From 
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From the points C, D, E, which lye from the ſun, Fig. 


let fall the perpendiculars Cc, Dad, Ee, upon the 62. 


horizontal plane. Then thro' c, d, e, draw from 
N, the lines Ne, Nd, Ne, continued beyond the 
fruſtum, and theſe are the indefinite ſhadows of the 
perpendiculars Cc, Dd, Ee. Then to determine 
the ſhadows of the points C, D, E, draw from L 
the place of the ſun, thro* theſe points, the lines 
ECA, LDB, LEG; cutting the former lines drawn 
from N, in the points, 4, 5, 6, which are the ſha- 
dows of C, D, E. Then drawing the lines 14, 
45, 56, 63, they give the ſhadow of the fruſtum 
required. le | 


 SCHOLIUM, 


If part of the ſhadow fall upon an inclined plane, 
it may be found thereon, by finding the ſhadows 
of the ſeveral perpendiculars, after the manner of 
Prob. XVI; and then drawing lines from the ex- 
treme points which will terminate the ſhadow. 
And by Prob. XV. the appearance of the ſhadow 
of a line falling perpendicular to the picture or ver- 
tical plane may be found, or of any number of 
lines, and conſequently that of a ſurface or ſolid 
may be found on any of theſe planes. 

In drawing any ſorts of ſhadows, they muſt be 
taken for objects; and therefore their real poſitions, 
upon the planes they fall on, muſt be known. 


ROD. M. 


To find upon the geometrical plane, the image of the 
ſhadow of a point, a line, a ſurface or ſolid, expoſed 
to a ſmall light. 


From the point given let fall a perpendicular ta, 
the geometrical plane ; likewiſe from the light, ler 
fall a perpendicular to the fame plane, to have the 
foot of the light. Then from the foot of the light 

| F 4 draw 


72 


PERSPECTIV E.. I! 


Fig. draw a line thro' the foot of the perpendicular, 


which is the direction of the ſhadow. Then draw 
from the light thro* the given point, a right line 


cutting the former, then the point of interſeCtion 


is the ſhadow of the given point in the picture. 

And the line contained between the foot of the 
perpendicular, and this point, is the ſhadow of the 
perpendicular. | 

After the ſame manner if another point is given, 
the image of its ſhadow may be found, and the 
line drawn between them is the image of the ſha- 
dow of a line drawn between the two given points. 

And thus the repreſentations of the ſhadows of 
all the lines and points in a ſolid may be found, 
and conſequently the image of the ſhadow of the 
whole body. 


Exam. 1. 


Let EHG be a cube ſtanding upon the geome- 
trical plane; L a ſmall light, LP a perpendicular 
upon that plane. Then to find the ſhadow of the 
point F, draw from the foot of the light P, thro? 
the foot of the perpendicular G, the line PG3, 
for the direction of the ſhadow. Then draw thro? 
the light L and the given point F, the line LF 
continued to interſect the former in 3; then 2 is 
the ſhadow of the point F; and G3 is the ſhadow 
of the line FG. 

Again for the point E; from the foot of the 
light P draw PI thro? the foot of the perpendicular 
El, continued; then thro' the light L and the 
point E, draw LE continued to interſe& the other 
in 2; then 2 is the ſhadow of the point E; and 
I2 the ſhadow of IE. And if 23 be drawn it is 
the ſhadow of EF. And G321 is the ſhadow of 
the plane GFEI. Again, for the point C and line 


CK; thro P and K draw the line PK continued; 


and thro' L and C draw LC to cut the former in 
13 
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1; then 1 is the ſhadow of C, and Kt of KC. Fig. 
Therefore drawing 12, 23, 36; we ſhall have 63. 


1236 for the image of the ſhadow of the cube 
CGE. 


Ex. 2. 


Let DI be a cylinder, CE a perpendicular beam, 64. 


L a ſmall light, P its foot, GF a perpendicular 
wall. To find the ſhadow of the beam CE. Thro' 
the foot of the light P, and the foot of the beam 
E, draw PEF, which is the direction of the ſha- 
dow upon the geometrical plane; where it touches 
the foot of the wall at F, raiſe FG perpendicular 
to the ground line. Then from the light L, and 


thro* the top of the beam C draw LCG, cutting 


FG in G, which is the height of the ſhadow. At 
the place I where the ſhadow meets the cylinder, 
{et off the diameter of the cylinder, above the line 
Ef, which will find the higheſt point of the cylin- 
der, thro' which the ſhadow is to paſs, and thro? 


that deſcribe a ſemicircle for the form of the ſna- 


dow. From L to touch the top of the ſemicircle 


at I, draw the line LH, which will interſe& PF in 


H, the point to which the ſhadow of the cylinder 
reaches, at the point I. So that between H and 
the cylinder, we have the ſhadow of the cylinder ; 
and beyond that 1s the ſhadow of the beam. As 
it paſſes over the cylinder, it is in form of a ſemi- 
circle; and ſtreight, from E to the cylinder. The 
truth of all this appears from Prop. XXII. 


F. 3. 


Let CE be an upright poſt, L a ſmall light, P 65. 


the foot of it, FG a flight of ſtairs; to find the 
ſhadow of the poſt CE, upon the ſteps. Thro' P 
and E, the foot of the light, and the foot of the 
poſt, draw the line PED, interſecting the horizon- 
tal line SD in D; and where it meets with the 
bottom of the firſt ſtep at 1, there is a plane per- 


pendicular 
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Fig. pendicular to the geometrical plane, draw the line 
65. 12 upon it, perpendicular to the ground line AB; 


till meeting with another plane at 2, parallel to 
the geometrical plane; draw 23 towards D upon 


that plane, till you come to 3, where 1s another 


perpendicular plane; upon that draw 34 perpendi- 


cular to AB, till you come at 4, where you meet 


another horizontal plane, thro' which draw 45, ſtill 
directed to D; and at five where you meet with 
another perpendicular plane draw 56, ſtill perpen- 
dicular to AB; and then upon the next horizontal 
plane a line from 6 tending to D, which runs off 
the ſteps, and ſo there is an end of the ſhadow. 
If from L the point of light, and C the top of 
the poſt, the line LC be drawn, it cuts none of 
the former lines, and therefore the remainder of 
the ſhadow at top is loſt, and no where to be found. 

For the plane of the ſhadow of CE, being per- 
pendicular to the horizontal plane, will cut the 
planes of the ſteps which are alſo perpendicular to 
the horizon, in the lines 12, 34, 56, which are 
perpendicular to the ground line AB, which being 
parallel to one another, and to the picture, their 


| appearances will alſo be perpendicular to the ground 


line, by Cor. 2. Prop. III. Alſo ſince the plane 
of the ſhadow interſects the horizontal ſteps in lines 
parallel to one another and to the line PD, their 
images 23, 45, all tend to their accidental point 


(by Prop. IV.), but (Prop. VIII.) their accidental 


point is in the horizontal line SD, and therefore 
at D, where PE interſects it. 


SCHOLIUM. 


By a like method, the repreſentation of the ſha- 
dow of any point, line, &c. may be found upon 
any other plane, by letting fall a perpendicular 
upon that plane, from the point of the light, and 


allo from the point given; as may eaſily be ga- 
thered 
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thered from what is delivered at Prop. XXII. and Fig. 


the foregoing Problems. For the ſhadow of any 
point in the perpendicular, will be ſomewhere in 
the direction of the ſhadow, and the direction of 
the ſhadow is the line drawn upon that plane thro? 


the foot of the light, and the foot of the line. And 


the ſhadow of a point in it is in the line drawn thro? 
the light and that point, and is therefore where it 
interſects the direction of the ſnadow. And if the 
line of ſhadow meet any oblique plane, it may be 
traced upon that plane, by help of another plane 
drawn perpendicular to the firſt plane, as has been 
explained in Prob. XVI. in regard to the ſun. 


ROB. 


To repreſent ſuch objefis as appear by reflexion in 
the water. 2 


Let AB be the ground line, SD the horizontal 66. 


line, ABEF a canal or pool of water. GHN a 
tower with a ſpire upon it, Let LK be the level 
of the water under the tower HI, make Kh = 
KH in the perpendicular H, then the reflexion of 
the point H by the water, will be at 5. Allo let 
NI be the level of the water juſt under the point 
G at the vane, make Ng = NG in the perpendi- 
cular Gg, and g will be the reflexion of the point 
G by the water. And in like manner meaſuring 


the diſtance from N to the top of the vane at G, 


and ſetting it down in the line Ng, gives the reflexion 
of the top of the vane at 1. If you have a mind 
to know how much of the tower HN appears. in 
the water, meaſure the diſtance from N or I to the 
water-ſide at O, and ſet it for I to P; then the 
part from P to G appears by reflexion, the reſt be- 
low being incapable of being ſeen by reflexion, 
by reaſon of the interpoſed earth between Land O. 

Again 


3 
Fig. Again, if T be a tree near the water- ſide, and 
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66. ine level of the water under the top T be at V; 


then if V2 be made equal to VT, in the perpen- 


dicular Tz, then 2 will be the appearance of T 


by reflexion. And thus meaſuring from any part 
of the tree, perpendicularly to the ſurface of the 
water or its level, and ſetting that length down- 
wards towards AB, in a perpendicular line, from 
that ſurface, it will there give the ſame part of the 
tree as it appears by reflexion. And it will do the 
ſame for any other object, which is high enough, 
or near enough the water. For all objects ſeen by 
reflexion appear to be turned upſide down, the 
higheſt part appearing the loweſt in the water; 
and the loweſt to be the higheſt, where they touch 
at. the furface, And all this is evident from the 
known laws of reflexion, which is this, that any 
object appears by reflex1on, to be as far beyond the 


_ reflecting plane, as it really is on this fide ; that is, 


the object and its image are equidiſtant from the 


reflecting ſurface, and on contrary ſides. Whence 
if Nl be a part of the reflecting ſurface, then will 
NG be equal to Ng. And if LK be the reflecting 
ſurface, then will KH = Kh. For the ſame rea- 
ſon will TV = V2. As ſome objects may be ſeen 
directly which cannot be ſeen by reflexion, as the 
part PK of the tower. So ſome others may be 
ſeen by reflexion which cannot be ſeen in a direct 
line. Thus you may ſee the hollow arch of a 
bridge both by reflexion and a direct view, if your 
eye is lower than the arch; but if your eye is raiſ- 
ed higher than the bridge, you may ſee the top of 
the bridge directly, but not the arch, and yet you 
may ſee the arch by reflexion ; for nothing hinders 
the rays from the under fide, from falling on the 
water, and being reflected to the eye. And thus 
part of the tree T, which 1s covered by the other 

branches, 
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branches, cannot be ſeen directly; but may appear Fig. 


by reflexion in the water. 


p R O B. XXI. 


To take the perſpective draught of any place, as 4 
Country, City, a Harbour with Ships, Cc. 


All the problems that have been hitherto deli- 
vered, are preparatory to the ſolution of this. For 
in a general view, all forts of objects offer them- 
ſelves, of which ſome lye upon the ground, ſome 


ſtand erect, and ſome ſloaping, ſome are ſtreight, 


and ſome crooked, bodies ſtanding ſome in one po- 
ſition and ſome in another; of various ſorts and 
forms, ſome near hand, and ſome far off; ſome 
with ſhadows, and ſome without. So that a perſon 
before he ſets himſelf to drawing in a general way, 
muſt make himſelf acquainted with all the forego- 
ing problems, and have them ready in practice, to 
be applied as there is occaſion. To proceed then, 
Take a piece of paper big enough for the pur- 
poſe, as half a ſheet or a ſheet; and near the bot- 
tom draw a line for the ground line; and above 
that, at a diſtance equal to the deſigned. height of 
the eye, draw another line parallel to it, for the 
horizontal line. The height of the eye, or the diſ- 
tance of theſe lines ſhould not be above half the 
height of the picture, and may be about a third part 
of it. When the objects are high in the air, the 
horizontal line muſt be drawn nearer the ground 
line, to make room for the appearance of the ob- 
jects above. Then take the point of ſight in the 
middle of the horizontal line, or in ſome caſes near 
one end of it; and from it, on one or both ſides, 
ſer off the points of diſtance, equal to the principal 
ray, or the diſtance of the eye; which mult at leaſt 
be equal to the breadth of the picture; but it 


ought 
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Fig. ought to be more, ſo that the picture may ſubtend 


an angle at the eye, of 45 or 30 degrees. The 
principal ray, or diſtance from the picture, muſt be 
more than the height of the eye, it ſhould be half 
as much more, or ſometimes even twice or thrice 
as much ; and eſpecially when the point of ſight is 
near one end; and it ſhould never be leſs than 
eight inches, but may be as much more as you will. 

This being done, the diſtances of all the objects, 
and their heights, muſt be meaſured (or at leaſt 
eſtimated) by ſome given meaſure, as miles, fur- 
longs, yards, &c. And their ſituations, and po- 
fitions, truly taken; all by the ſame ſort of mea- 
ſure. Then they are all to be laid down or planned 
upon paper, according to their ſeveral places, fitua- 
tions and diſtances, to be taken off ſome ſcale of 
equal parts of a convenient bigneſs, as a ſcale of 
inches, &c. keeping to the ſame ſcale thro* the 
whole work. And as the plan or ſituation of all 
theſe objects is commonly made, by drawing them 
all below the ground line in an inverted ſituation ; 
yet this will be better done by drawing the plan in 
a ſeparate paper, of the ſame breadth as the pic- 
ture, and placing all the objects in their true ſitua- 
tions. The reaſon of drawing them on the con- 
trary ſide of the ground line, in an inverted ſitua- 
tion, is to hinder them from interfering with their 
images in the picturs ; and to preſerve the true diſ- 
tances of all and eyery part, from the ground line. 
But this 1s better done by drawing all the objects 
above the ground line in their true poſitions in a 
ſeparate paper; and for that reaſon it is more na- 
tural, than inverting all the objects, and ſo chang- 
ing their places. 

The plan of the work being laid down, it muſt 
be drawn in perſpective in the picture, according to 
the former rules, one part after another till the 
whole is inſerted. And if any of the parts be 

f much 
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much compounded, and requires a great many Fig. 


lines; it will be better to do ſuch part in a ſeparate 
paper, and then transfer it to the picture. It will 
be proper to do this as often as there are any dif- 
ficult parts to be laid down. | 

When any buildings, or bodies elevated in the 
air, 1 * na to be in the view, as few are without; 
it will often be neceſſary to take the front view and 
the profile thereof by the ſame meaſure as the reſt; 
and then lay them down upon paper by the ſame 
ſcale. And from this draught, they muſt be 
drawn in perſpective by the rules of drawing ſo- 
lids. And here alſo they may be laid down on ſe- 
parate papers when they require many lines; and 
at laſt transferred to the picture; and thus the pic- 
ture will be kept clean and neat. | 

In the practice of all this, one muſt remember 
that all ſtreight lines are repreſented by ſtreight 
lines in the picture; and ſuch as are parallel to the 


ground line, on the earth, will be parallel to the 


ground line; and thoſe perpendicular to the earth, 
will be perpendicular to the ground line ; and all 
lines perpendicular to the picture, tend to the point 
of Sight. Likewiſe all lines parallel to the baſe or 
the ground, have their accidental points in the ho- 
rizontal line. And lines parallel to the vertical 
plane, have their accidental point in the vertical line. 

Such objects as ſtand on your right hand, muſt 
be placed on the right hand of the vertical line; 
and thoſe on the left, muſt be on the left hand; and 
thoſe before, in the middle of the picture. And 


thoſe far off, high up in the picture. And objects 


that are higher than the eye, muſt be raiſed above 
the horizontal line. 

In deſcribing objects at a great diſtance, their al- 
titudes muſt be diminiſhed in proportion to the diſ- 
tance. And therefore a ſcale muſt be made (by 
Prob. XIII.) for every altitude concerned, which > as 

ſhew 
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Fig. ſhew the altitude diminiſhed in every place of the 


picture. And here the profile muſt be made uſe 
of, when different heights are concerned. And theſe 
heights taken from the ſcale, muſt be raiſed upon 
their proper baſes in the picture, the tops of which 
joined by right lines, give the boundaries of the bo- 
dies, and then theſe bodies may be finiſhed, and 
duly ſhadowed. When this is done, in reſpect to 
all the objects that are to appear in the draught, 
then your view is finiſhed, 4s far as depends on the 
rules of geometry and perſpective. When all is 
done, the ground line, horizontal line, and other 
lines not belonging to the proſpe& mult be rubbed 
out; and to make the draught complete, it ought 
to be coloured, every object with its proper colour. 
When objects are ſeen by reflexion in water, they 
mult be drawn according to the rules laid down for 
that purpoſe ; and then coloured of the ſame colour 
as the objects themſelves, but a great deal fainter, 
by reaſon of the loſs of light, by reflection at the 
ſurface of the water. + 
Likewiſe the colours of all objects ought to be ſo 
much fainter as the diſtance is greater; till at laſt 
they vaniſh in a blueiſn miſt. 
Every one that would be a practitioner in the art 
of drawing, muſt furniſh himſelf with a drawing 
board and a Tee. This board or table muſt be 
Tight-angled at all the corners, and as big as to con- 
tain a ſheet of paper, and made ſmooth and flat. 
The tee (called fo from its ſhape) is made after the 
manner of the carpenters ſquare, with the head 
thicker than the tong, and muſt be made exactly 
Aquare. Then a paper being paſted to the board 
at the four corners, it is ready to draw upon; and 
when you want to draw parallel or perpendicular 
lines, apply the head of the tee to one or other of 
the edges of the board, and then draw by the ſide 
of the tongue; and thus you may ſoon draw as 
. 25 pi many 
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many parallels or perpendiculars as you pleaſe, with- Fig. 


out any trouble. 
Example 1. 


$t 


ACEB is a building, whoſe roof is ſupported by 67. 


pillars; AB is the ground line, SE the horizontal 
line, S the pon of light, and the point of diſtance 
is far out of the picture. Here the breadth of the 


houſe is AB, and the height of the eye is SD or 


EB. The floor here is laid with ſquares, alternately 
black and white, they lye in rows that run towards 
the point of ſight, and the other ſides are parallel 
to the ground line AB. F, F, &c. are two rows 
of pillars, one on each ſide, theſe are placed at 
equal diſtances, and range directly towards the 
point of ſight. G 1s the further end of the build- 
ing, being a perpendicular wall of free ſtone ; at 
that end of the houſe are four lamps or tapers H, 
placed to give light over the room. Between the 
pillars F, F, and the ſides of the building, are two 
walks laid with the ſame ſort of ſquares. In the 
two ſides of the room AC, BC, are two large win- 
dows I, I; theſe have each of them three lights, 
with iron ſtainſhals down the middle, and iron bars 
acroſs, to keep the' jaums faſt. K, K, are arches 
carried over the building from the top of one pil- 
lar to that of another, all manner of ways ; upon 
theſe the roof is built. C, C, &c. is the roof, the 
two wings on each ſide lye upon the arches L, L, 
and on others beyond them. The higher part of 
the roof C, C, ſtands upon the main arches. On 
the very top at the end of the roof, 1s placed a 
vane, to ſhew the wind. Before the entrance is a 
gravel walk DM, and a roller O to roll it with. 
On each ſide of it are three rows of trees, which 


tend to the point of ſight. Along AB is alſo ano- 
ther gravel walk. 


C Exam- 
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Example 2. 


Let SD be the horizontal line, S the point of ſight, 
D the point of diſtance, AB the ground line; C is a 


.” houſe on the left hand, whoſe. profile runs up to the 


point of fight S; in this profile you may ſee the win- 


dos which are all perpendicular tothe ground line; 


from the end of it runs a wall E; which is perpen- 
dicular to the picture, and therefore it alſo tends to 
the point of ſight. At the end of the wall is ano- 
ther houſe, which ſtands in the fame poſition, Be- 
yond at F upon an aſcent, 1s a houfe ſtanding in a 
wood among a deal of trees; and at ſome diſtance 
from this is another houſe G upon a hill, with a 
garden walled in, before it; and near it is the ſummer 
houſe H, and beyond theſe is the country, rifing high, 
and covered with buſhes at I, I. On the ground 
line at K is a garden incloſed with a wall, in this 


are ſeveral beds with flowers, and ſome with fruit 


trees; being all perpendicular to the picture, tend 
to the point of fight S. Adjoming to the garden 
is a church L with a tower indented at the top; 
this has its foreſide parallel to the ground line; and 
the ends being perpendicular to the picture, run to- 
wards the point of fight, Behind the church is a 
houſe M, with its front parallel to the picture; 
chis joins upon a garden N, with trees, herbs and 
flowers. On the other hand is the houſe O, ftan- 
ding croſs the former, or with its face perpendicu- 
lar to the picture, and therefore, it tends to the 
point of fight 8. Behind theſe houſes is another 
large church P, with a tower and a ſpire upon it, 
on the top of which is a weather cock, to ſhew the 
wind; this ſtands fronting the picture. Behind 
this church is another houſe or two Q ſtanding in 
the ſame poſition, and having a chimney ſmoaking, 
as lik ewiſe have ſeveral ot the reſt. R 1s an arti- 
ficial tountain, where the aſcending water Pays, 
an 
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and then falls into the baſon below. T ſeveral in- Figs 
cloſures, and ſmall fields. V ſeveral rows of trees. 
Wan obeliſk in a walk between ſome graſs plats. 
X ſeveral fowls flying in the air. Y a windmill 


on the top of the hill. Z the clouds hanging in 
the atmoſphere. 


SCHOLIUM. 


From what has been laid down before, concern- 
ing the nature of perſpective ; the following obſer- 
vations may be drawn. 

All horizontal planes ſeated above the eye, ſeem to 
fink downwards, more and more, the further they are 
produced, till being infinitely produced, they at laſt 
become level with the eye. Likewiſe ſuch planes as 
are below the eye, ſeem continually to riſe upward, 
the further they go. Alſo thoſe on the right hand ap- 
proach to the left; and thoſe on the left, towards the 
right. Therefore floors and pavements of buildings, 
when continued to a great length, ſeem to a ſpecta- 
tor to riſe upwards; and the roofs and ciclings of 

buildings, appear gradually to deſcend, and there- 
fore the longer ſuch only are, the higher they 
ſhould be made; to prevent their appearing too 
near the ground at a great diſtance, 

All rows of columns, or of trees; and thoſe of 
walls or the ſides of buildings, ſeem to the eye of 
the ſpectator to contract themſelves, the further 
they run; and continually grow narrower. And 
therefore the breadth thereof ſhould be greater, 
where the length is greater; that their appearance 
to the eye may be the more delightful. And thus 
the capitals of pillars ſeem to incline downwards, 
and their pedeſtals to riſe upwards. The horizon 
ſeems continually to riſe from the eye, and at laſt 
to appear higher than it really is. But if a row of 
columns, perpendicular to the horizon, and of e- 
qual height, be lower than the eye; the tops of 
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Fig. them ſeem continually to riſe as well as the bot- 
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toms; and thoſe furtheſt off would appear the 
higheſt. But the contrary happens if they are above 
the eye, for then the furtheſt would appear the 
loweſt. Thus the ſurface of the ſea ſeems con- 
tinually to riſe, and at laſt to be higher than the 
eye. Hence alſo a plane ſurface continued to a 
great diſtance will appear hollow. Statues and 
images raiſed on high, will appear only in their 
true. proportion at a certain height; and at other 
heights will appear more or leſs deformed or out 
of proportion. And therefore the optical appearance 
of any object, in any place, muſt be conſidered. 
From the tediouſneſs of drawing a perſpective 
view throughout, by geometrical rules, as has been 
now taught; no body ever puts it in practice. But 
inſtead of that, they make uſe of a mechanical me- 
thod of doing it, which is this; they take a ſquare 
box, with a hole in the top facing the object, in 
which 1s placed a convex lens; and behind that, 
within the box is a reflector. This box being placed 
ſo as to face the country whole draught is to be ta- 
ken, the rays of light flowing from all the objects, 


881 the convex glaſs, and are reflected downwards 


y the reflector, which 1s placed obliquely ; and fo 
they paint upon a white paper laid at the bottom 
of the box, the images of all theſe external objects, 
very diſtinctly if the convex lens be at its true diſ- 
tance; if not, the lens muſt be moved in or out, 
till the images are diſtinct. 'T hen the draughts man, 
putting his head within the box, has nothing to do, 
bur run over all the out- lines of the ſeveral objects 
with a pencil; all which being done, they may be 
finiſhed afterwards. Such a box for taking a per- 
ſpective view mechanically you have deſcribed to you 
in Prob. 24. Book IV. of the Optics. For it would 
be an endleſs taſk to go through all the particulars 
of ſuch a draught, by the common zules of Per- 

ſpective ; 
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ſpective; not only for the number of lines it would Fig. 
require, but for the great length of time requiſite 
for ſuch a work. And yet theſe rules are the eaſieſt 
that can be contrived, where the picture is ſup- 
poſed perpendicular to the horizon. For if the 
picture was oblique, the labour would be far more, 
to draw the objects in ſuch a poſition; and new 
rules are neceſſary to work by, and the objects when 
drawn make no better appearance than in the com- 
mon way; and therefore no body would ever fol- 
low the practice upon oblique tables, and conſe- 
quently they are of no uſe, but merely for curio- 
ſity ; and to ſhew what can be done by art. There- 
fore the common method is the moſt uſeful, and its 
principal uſe, is that of drawing ſingle objects, 
which require to be done very exactly; and to ini- 
tiate the drawing by hand, which is by far the moſt 
uſeful and expeditious method. Hence no land- 
ſkips or views of countries are ever drawn by the 
method of perſpective, but by ſuch mechanical 
contrivances, as we have ſhewn; and that for the 
ſake of expedition. And this method is very exact 
too; for the images are diſtinctly repreſented on 
the paper, and in their true proportions, as they 
appear; and the drawing them truly, depends on 
the ſteady hand of the drawer. 
I muſt obſerve, that when any view or landſkip 
is to be drawn in a publick place, as in a garden, 
on the fcenes in a playhouſe, or the walls of a large 
room ; the point of ſight is not to be taken 1n the 
air, where people cannot come. But it ought to 
be taken where moſt people reſort, and ſtand or fit 
to look at it. For then it will appear to the beſt 
advantage and moſt natural. But if the point of 
ſight is taken in a different place, the proſpect will 
appear unnatural and deformed; as may be ga- 
thered from Cor, 2, Prop, XII. | 
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P R O B. XXII. 
By the inverſe method of perſpective, having a point 
given in the picture; to find its original in the geome- 
trical plane. 


In what goes before, we have treated only about 
the direct method of perſpective, or the finding 
the place of any object in the picture, having its 


firuation on the geometrical plane given. We 


ſhall here add a few propoſitions about the inverſe 
method, which is finding the original, from having 
its appearance in the picture. As the place in the 
Picture 1s found from having that in the geome- 


trical plane, fo by working backward, its place in 


the geometrical plane is eaſily found from having 
that in the picture. 

Let N be the point given in the picture. From 
the given point N and the point of ſight, draw the 
line SE to cut the ground line CB in E. Alfo 
from the point of diſtance D, thro* the ſame point 
N, draw the line DC, cutting the ground line in 
C; then CE 1s the diſtance of the point, in the 
geometrical plane, from the ground line. And 
therefore if Ex be made perpendicular to AB, and 
equal to EC, » will be the point ſought, but on 
the contrary ſide of the ground line. 

For if u was given, its repreſentation at N is 
found by drawing lines from S to E, and from D 
to C, to interſect in N, EC being made equal 
to En. Therefore by the reverſe operation, # is 


uuely found. 
P R O B. XXIII. 
Having an object given in the pitlure, to find its 


real height, on the geometrical plane. 


Let OP be the object given; find the ſituation 


F, of the foot O, by the laſt Prob. And thro' F 
| | draw 
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draw FI perpendicular to AB, and from the point Fig. 
of ſight S draw SP thro' the top of it, cutting the 69. 


perpendicular FI in I. Then Fl is the real height 
of the object upon the geometrical plane. For if 
FI be the real height, OP will be found to be the 
apparent height in the picture, by Prob. XI. 


Cor. In lite manner, if OR be a line in the geo- 


metrical plane, parallel to the ground line; then if 
SO, SR be drawn to cut the ground line in F and 
G; then FG 7s the real lengtb of OR. 


P R O B. XXIV. 


Any oblique line in the picture being given; to find 
its original in the geometrical plane. 


Let OP be the given line in the picture. Find 70. 


the fituation of the point P at F, and then its 
place p upon the geometrical plane, by Prob. XXII. 
Then produce PO to cut the ground line in E, and 
draw pE, which will be the original of PE. 

Likewiſe find the original of the point O, which 
will be at o; then po will be the original of the 
line PO, but inverted. 

This is evident from the contrary proceſs of 
finding the e PO, from having the 
original po. 


Cor. 1. Hence the orivinal of any plane Heure given 
in the picture, may be found. For it is but finding 


the originals of all the lines, that incloſe the figure; 


and then you'll have the original figure. 


Cor. 2. And thus a ſolid being given in the pic- 
ture, its original may be found, but with more la- 
bour. For all the baſe lines, and all the perpendicu- 
lars will be found as before; and thence all the fur- 
faces that incloſe it, and conſequently the whole ſolid. 
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Fig. Cor. 3. Hence the original of any angle may be 
70. found, by finding the original lines that form ths 


angle, 
PRO B. A. 


Two or more lines being given in the pidture, whoſe 
originals are perpendicular to it ; and having the real 
length of any ſuch baſe line; to find the points of 
fight and diſtance. 


71. Let AB be the ground line of the picture, AEG 
a houſe, and BHIM a wall; both the originals be- 
ing perpendicular to the ground line AB. Produce 
any two fides, as AE, IK, BM, HL, which are 
perpendicular to the ground line in the geometri- 
cal plane; till they interſect, as AE and BM, which 
interſect in S, then S is the point of ſight. 

Again draw SD parallel to AB, and ſet the real 
length of the baſe line BF (which tends to the 
point of ſight) from its ſituation B to C in the 
ground line; and thro' C and F draw the line CF 
cutting SD in D; then is D the point of diſtance; 
and SD the horizontal line; and the length of SD 


is the principal ray, or the diſtance of the eye from 
the picture. 

For (by Cor. 2. Prop. IV.) the lines AE and 
BM tend to the point of ſight at S. And there- 
fore the point of diſtance is ſomewhere in the line 
SD drawn parallel to AB, which is the horizontal 
line. But if BC be the diſtance of a point from 
the ground line, and D the point of diſtance, and 
DB and DC be drawn to interſect in F, then F 
will be the image of that object. Therefore on 

the contrary, when CF is drawn thro' the image at 
F, it will go thro' the point of diſtance D. 


Cor. 1. Hence, in any perſpective draught, having 
the horizontal line given; its center, or the point of 


fight may be found. 
For 
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For produce any line whoſe original is perpen- Fig. 


89 


dicular to the picture, till it cuts the horizontal line, 7 i. 


and there is the point of ſight. Or if there is no 


horizontal line, produce two ſuch lines till they cut 
one another. 


Cor. 2. But the diſtance of the picture, or the prin- 


cipal ray, cannot be found, unleſs the real diſtance of 


ſome point or object (from the ground line) be known. 
For we only know, that the eye is ſomewhere in 
the perpendicular, raiſed upon the point of ſight. 
But if a real diſtance be known, the diſtance of 
the eye will then be known, as laid down before. 


Cor. 3. If in any draught, it be known that ſeve- 
ral original lines are parallel, in the geometrical plane. 
Then their accidental point, and the horizontal line 
may be found. 

Produce two of theſe lines till they interſect, and 
the point of interſection is their accidental point; 
and that point is in the horizontal line. Therefore 


thro that point, draw a parallel to the ground line, 
and that is the horizontal line. 


PR OB. XXVI. 


Having the angle which any original object ſub- 
tends at the eye, and alſo its image; to find the point 
of diſtance, or the point of view 1n the air. 


Make the angle CEF upon the horizontal line, 
equal to the angle which the original object ſub- 
rends at the eye. Let OP be the image of it in 
the picture. Make CF = OP, and place CF in 
the ſame poſition to EC, as the image has to the 
viſual ray paſſing thro' O. Then CE is the diſ- 
tance of the eye from the point O in the picture. 
When that diſtance is had, ere& a perpendicular 


at S the point of ſight (found before), which muſt 
ſtand 


72. 


PERSPECTIVE. 


Fig. ſtand upright upon the plane of the picture; then 
72. the diſtance EC ſet from O, vill interſect that per- 


pendicular in the point of view. Then the diſ- 
rance between the point of view and point of ſight, 
or the principal ray, ſet from'S to D, gives the 
point of diſtance D. 

Having ſaid ſomething before of inclined pic- 
tures, I ſhall add a little more here; more out of 


curiolity, than any real uſe they are of. 
18 , 


P RO B. XXVII. 


To draw objects in perſpediue upon an inclined pic- 
ture. | | 


I have ſhewn in Prop. XXIII. that the rules for 
drawing upon inclined pictures are the ſame as 
thoſe for upright ones; taking here a line parallel 
to the vertical line, inſtead of the height of the eye, 
in the upright picture; and taking lines ſtanding 
on the geometrical plane, parallel to the vertical 
hae, inſtead of perpendiculars. I ſay lines in this 
ſition, and lines parallel to the ground line, 
will be drawn by the very ſame rules. Therefore 
in theſe caſes, you muſt work by Prob. VI. VII. 
VIII. and Prob. XI. for altitudes, And when 
perpendiculars are given upon the geometrical plane, 
you muſt firſt draw lines from their tops parallel to 
the vertical line, to cut the geometrical plane, and 
there you have their baſes; and then finding the 
images of one of theſe baſes, you muſt draw an 
oblique line obſcure. Then find the image of the 
foot of the perpendicular itſelf, and joining this 
laſt image, and the top of the former obſcure line, 
by a dn line, you'll have the image of that per- 
pendicular upon the inclined plane ; and fo of all 
the. reſt of the perpendiculars. By this means 
planes may be drawn, and ſolids perpendicular up- 
a, | ON 


Sect. II. PERS PET MTI VE. 
on the horizon or geometrical plane. And any 
other ſort of oblique lines may be drawn, by a like 
method, firſt drawing a ſlant line parallel to the 
vertical line; then you have two lines meeting at 
the top, or whoſe top is common to both; find 
the images of both the baſes or feet, and the alti- 
titude of the ſaid flant line, then join the top and 
the proper baſe belonging to that line, ſee Cor. 
Prop. XXI. | 8 

But the beſt way is, firſt to draw the profile of 
the picture, and the principal lines belonging to it; 
and find the accidental point of lines perpendicu- 
lar to the horizon; or of any other lines, which 

are to be drawn in perſpective. Thus, 4 

Let SH be the picture, E the place of the eye, 
or the point of view. Draw ES and AH parallel 
to the horizon, draw EC perpendicular to AH, to 
cut SH produced in F, then (by Def. 17.) F is the 
accidental point of all lines parallel to EC, or per- 
pendicular to the horizon. Alſo draw EA parallel 
to SH; and then EA is to be taken for the height 
of the eye, ES the principal ray, AH the line of 
ſtation, and SH the picture. Then in order to draw 
upon ſuch a picture, (in Fig. 74.) draw SD for the 
horizontal line, and make SD equal to SE, and D 
is the point of diſtance. Draw SH perpendicular 
to SD, and equal to SH (fig. 73.) for the vertical 
line; and draw AHB parallel to SD for the ground 
line; or this may be drawn firſt, if you will; alſo 
make HF equal to HF (fig. 73), and F will be the 
accidental point of all lines perpendicular to the 
horizon. Thus all the requiſites are transferred from 
fig. 73. to fig. 74. which done, the operations are 


to be performed as before-mentioned. Examples 


will explain the thing. 
. | 
To find the image of a given point P. Let 
fall PI perpendicular to AB, and ſet PI from 1 of 
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Fig. ſtand upright upon: the plane of the picture; then 
72. the diſtance EC ſet from O, will interſect that per- 


pendicular in the point of view. Then the diſ- 
tance between the point of view and point of ſight, 
or the principal ray, ſet from S to D, gives the 
point of diſtance D. 

Having ſaid ſomething before of inclined pic- 
tures, I ſhall add a little more here; more out of 
curiolity, than any real uſe they are of. 


5 p R O B. XXVII. 


Jo draw objects in perſpective upon an inclined pic- 
ture. 2 


I have ſhewn in Prop. XXIII. that the rules for 
drawing upon inclined pictures are the ſame as 
thoſe for upright ones; taking here a line parallel 
to the vertical line, inſtead of the height of the eye, 
in the upright picture; and taking lines ſtanding 
on the geometrical plane, parallel to the vertical 
line, inſtead of perpendiculars. I ſay lines in this 
ſition, and lines parallel to the ground line, 
will be drawn by the very ſame rules. Therefore 
in theſe caſes, you muſt work by Prob. VI. VII. 
VIII. and Prob. XI. for altitudes, And when 
perpendiculars are given upon the geometrical plane, 
you muſt firſt draw lines from their tops parallel to 
the vertical line, to cut the geometrical plane, and 
there you have their baſes; and then finding the 
images of one of theſe baſes, you muſt draw an 
oblique line obſcure. Then find the image of the 
foot of the perpendicular itſelf, and joining this 
laſt image, and the top of the former obſcure line, 
by a 2 line, you'll have the image of that per- 
pendicular upon the inclined plane; and ſo of all 
the reſt of the perpendiculars. By this means 
planes may be drawn, and ſolids perpendicular up- 
| | on 
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on the horizon or geometrical plane. And any 
other ſort of oblique lines may be drawn, by a like 
method, firſt drawing a ſlant line parallel to the 
vertical line; then you have two lines meeting at 
the top, or whoſe top is common to both; find 
the images of both the baſes or feet, and the alti- 
titude of the ſaid flant line, then join the top and 
the proper baſe belonging to that line, ſee Cor. 
Prop. XXI. | 9%; 

But the beſt way is, firſt to draw the profile of 
the picture, and the principal lines belonging to it; 
and find the accidental point of lines perpendicu- 
lar to the horizon; or of any other lines, which 
are to be drawn in perſpective. Thus, 

Let SH be the picture, E the place of the eye, 
or the point of view. Draw ES and AH parallel 
to the horizon, draw EC perpendicular to AH, to 
cut SH produced in F, then (by Def. 17.) F is the 
accidental point of all lines parallel to EC, or per- 
pendicular to the horizon. Alſo draw EA parallel 


to SH; and then EA is to be taken for the height 


of the eye, ES the principal ray, AH the line of 
ſtation, and SH the picture. Then in order to draw 
upon ſuch a picture, (in Fig. 74.) draw SD for the 
horizontal line, and make SD equal to SE, and D 
is the point of diſtance. Draw SH perpendicular 
to SD, and equal to SH (fig. 73.) for the vertical 
line; and draw AHB parallel to SD for the 'ground 
line; or this may be drawn firſt, if you will; alſo 
make HF equal to HF (fig. 73), and F will be the 
accidental point of all lines perpendicular to the 
horizon. Thus all the requiſites are transferred from 
fig. 73. to fig. 74. which done, the operations are 
to be performed as before- mentioned. Examples 
will explain the thing. 4 
| Ex. 1. 

To find the image of a given point P. Let 

fall PI perpendicular to AB, and ſet PI from I W 
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Fig. 
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74. 
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PERSPECTIVE. 


Fig- A. Then draw Sl from the point of ſight 8, and 


74. DA. from the point of diftance D ; and where they 


interſect at p, is the image of P. This is juſt the 
ſame proceſs as in the upright picture. 


Ex. 2. 


To find the image of a right line, parallel to 
the ground line. 

Let PQ be the line given; from P and Q let 
fall perpendiculars upon the ground line AB, to in- 
terſect it at I and K. From I and K draw lines to 
the point of ſight, IS, KS. Set IP from I to A, 
and draw AD to the point of diſtance D, to inter- 
ſect IS in p. Draw pq parallel to AB, cutting KS 
in 4; then pq is the image of PQ. Or find the 


point Q the repreſentation of Q, as p was found, 
and draw pq. 


Ex. 3. 


To find the image of any line in the geometrical 
plane. 

Let PL be the line given. Find p the image of 
P, one end of the line as in the firſt example. And 
likewiſe / the image of L the other end of the 


line, the lame way; then draw pl, which will be the 
repreſentation of PL, as required. 


Ex. 4. 


To find the image of a plane figure given in the 
geometrical plane, on an inclined picture. Let 
POL R be a ſquare, whoſe two oppoſite ſides are 
parallel to the ground line AB. Find the repre- 
ſentations of all the points P, Q L, R; at p, 4, l r; 
and draw the lines pg, 9, lr, rp; then pglr is the 
image of the ſquare POLR. 

Or thus, let fall perpendiculars from all the an- 
gles upon the ground line AB, to interſect it at I 
and K; draw IS, KS to the point of ſight S. Set 


off 
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off IR from I towards A, from which point draw Fig. 
a line to the point of diſtance D, interſecting IS in 74. 
1. Alſo ſet off IP from I: toward A, and from 
that point draw a line likewiſe to the point of 
diſtance D, to interſect ISin p. From r and p 
draw two lines parallel to AB, as v, pg, interſect- 
ing KS in J and 4 then pair is the repreſentation 


of the ſquare PQLR, whole two ſides are parallel | 
to the ground line AB. 


Ex. 5. | 
To draw the image of a line parallel to the ver- 7g. 
tical line of the inclined picture. Let SD be the 
horizontal line, AB the ground line, S the point of 
ſight, D the point of diſtance, as before; and let 
P be the foot of the line in the geometrical plane. 
Draw PI perpendicular to AB, make IL = Pl. 
Then draw SI, LD to interſect in p the image of 
P, the foot of the line. Make IA equal to the 
length of the line, which ſtands not perpendicular. 
but ſloping ; draw AS, and from p, draw pG pa- 
rallel to Al, cutting AS in G. Draw pg parallel 
to SH, and equal to pG, then pg is the image of 
the line given. | 
It the line had ſtood in the ground line at J, you 
had no more to do, but to draw a line from I pa- 
rallel to SH, and equal to IA, the length of the 
line propoſed. 
Ex. 6. 


To find the repreſentation of a line perpendicu- 
lar to the horizon. Let Q be the foot of the per- 
perdicular upon the geometrical plane, and CN its 
height. Find the image of Q, by Ex. 1. which 
will be at g. The picture being in the poſition 
SH, fig. 73. From the top of the line C, draw 
CM parallel to the vertical line, then MCN will 
be the profile of the lines CN, CM. Therefore 
make QU = NM, and O will be the ſituation of 


M 


os 
Fig. M upon the 


7 


PERSPECTIVE -.: 
geometrical plane. Then find the 


5. image of O, which will be at . Alfo find the 


image of MC whoſe foot is at o, by Ex. 5. this will 
be oc, which is drawn parallel to SH, and equal in 
repreſentation to MC. Laſtly, draw cd, and that 
will be the repreſentation of the perpendicular CN, 
ſtanding at Q. whole image is g. 

For ſince CM is drawn parallel to the vertical 
line, the line NM is perpendicular to the ground 
line or baſe of the picture; therefore the triangle 
CMN is the profile of the flant line, the perpendi- 
cular line, and the baſe. And fince Nis at Q, M 
will be nearer the picture as at O; therefore ꝗ is the 
repreſentation of Q or N, and o is the repreſenta- 
tion of O or M; and oc being the repreſentation 
of MC, therefore the triangle acg is the repreſenta- 
tion of the triangle MCN; and q is the repreſen- 
tation of CN, | 


Otherwiſe. 


Find the accidental point F of lines perpendicular 

to the geometrical plane, as directed before. Alto 
find q the repreſentation of Q, the foot of the per- 
pendicular as before. Fhro” F draw gc for the in- 
definite perpendicular ſtanding at 3, which muſt be 
terminated thus; draw the flant line MC as before, 
and ſet its length from K to T in the perpendicular 
KV; then draw ST which will cut gc in c, the top 
of the perpendicular line required. 
; For the images of all lines perpendicular to the 
horizon tend to the accidental point F; and the 
image of N or Q is at 9. Draw ac perpendicular to 
AB, to cut SK in o. Then if KT be the appear- 
ance of CM at K in the ground line; oc will be its 
appearance at o, by Prob. XI. therefore c is the 
top of the image, and therefore qc is the image of 
the perpendicular required, 


Ex. 
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To draw the repreſentatiqn of any floaping line, 
Let the foot of the given line be at P in the geo- 
metrical plane; ſuppoſe a line drawn from the top 
| of this line parallel to the vertical line, to cut the 
| geometrical plane in the point Q, and let the length 
of that be CM. Find the repreſentations of the 
points P, and Q, at p and q, by Ex. 1. Set off 
MC from K to B, in the horizontal line AB, and 
draw SB from the point of fight. Draw g/ paral- 
lel to AB, to cut SB in /; and draw gc parallel ta 
SH and equal to g/, then c is the image of the cop 
of the line. Therefore draw. cp, and it will be the 
image of the given ſloaping line drawn to P. For 
It 1s evident by the ais in Ex. 5, that c is the 
repreſentation of the line CM, drawn to Q. There- 
fore cp is the image of the given line. 

By the help of this example any folid may be 
drawn upon an inclined picture; by drawing all the 
out lines thereof, and joining their tops by right 
lines, as thoſe in the ſolid are drawn. But it is beſt 1 
to draw all the parts in ſeparate papers. 1 


Ex. 8. 

To draw an oblique parallelopipedon, whoſe axis 74. N 
is parallel to the vertical line, and one face parallel | 
to the picture, and the baſe a ſquare. 5 

Let AB be the ground line, S the point of ſight, | 
D the point of diſtance. Let the baſe of the ſolid 


Fig. 
76. 


be deſcribed in the geometrical plane, according to 
the given ſituation, as at PQLR, which is a ſquare 
baſe. Draw this in perſpective, as ſhewn in Ex. 4. 
which let be pg/r. This done, we mult proceed to | 
raiſe the heights, at the places p, 9, J 7, as direct- 
ed in Ex. 5. thus, ſet the length of the axis or any | 
ſide of the parallelopipedon, from B to C in the | 
perpendicular BC; draw the lines SB, SC; 5s | 
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Fig. SBC is a flying ſcale to take off the altitudes. Draw 
74. li and pg2 parallel to AB, to interſect SB in 


77. 


1 and 2. Then draw 13 and 24 parallel to BC, to 
cut SC in 3 and 4. At p, 4, r, / raiſe perpendicu- 
lars to the ground line AB; and from 3 and 4 
draw lines parallel to AB, to interſect theſe perpen- 
diculars, which will determine the top of the ſolid. 
Thus the parallel zu will cut the perpendiculars at 
I and r in the points w and x; and the parallel 47 
will cut the perpendiculars from p and q in ? and 
v. Therefore joining the points 7, v, w, x with 
right lines, you have the upper face of the ſolid. 

ere the lines pg, 4% and qv, which are hid from 
the eye, are not drawn. In this example all the 
lines terminating the ſeveral planes, are either paral- 
lel to the ground line AB, or tend to the point of 
ſight S. 

Thus all bodies which lean the ſame way as the 
picture, and incline as much, are as eaſily drawn 
in perſpective, upon an inclined picture, as bodies 
perpendicular to the horizon, are upon an vpright 
picture, and by the very ſame rules. But when 
they ſtand in any other poſition, there is required 
more labour to draw them; and ſo there is in an 
upright table, when the bodies are not perpendicu- 
lar to the horizon; but the labour in one caſe is no 


greater than that in the other; and they are both 
done by ſimilar methods. 


Ex. 9. 

To draw a cube upon an inclined table, ſeen 
angle ways. Let AB be the ground line, SD the. 
horizontal line, S the point of ſight, and D the 
point of diſtance. PQLKR is the baſe of the cube 
laid down on the geometrical plane, in the ſitua- 
tion required, Let this ſquare PQLR be drawn 
in perſpective, by the method in Ex. 4. and let its 
image be P9/R ; p being the image of P, q of Q 

an 
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and / that of L; the point R in the ground line Fig. 
being common. Then at the points p, 9, I, R, we 77. 
muſt raiſe the ſides of the cube, which are perpen- 
dicular to the baſe in the ſolid, but muſt paſs thro? 
their accidental point in the picture. Therefore 
find the accidental point F, of lines perpendicular 
to the horizon as before. And from F draw lines 
thro p, 9, l, R. Then to terminate them at the 
top of the cube, proceed by examp. 6; thus. 
Let CN be the perpendicular height of the cube, 
draw MN perpendicular to 1t, and draw CM, ma- 
King the angle CMN equal to the angle which 
the picture makes with the horizon. Then take 
CM in your compaſſes, and ſet it perpendicular at 
the points G, R, I, where Sp, SqR, and S/, in- 
terſect the ground line. Let theſe perpendiculars 
reach to g, r, and i. Then thro' S and theſe 
points draw lines to interſect the lines drawn from 
F; that is, draw Sg to interſect Fp in the point 1, 
the top of the ſide pi. And draw Sv to interſect 
Fg and FR in 2 and 4; then 2 is the top of the 
ſide 42; and 4 is the top of the fide R4. Alſo 
draw Si to interſe&t F in 3, the top of the fide 
13. Then draw the lines 12, 23, 34, 41, for the 
upper face of the cube. | 

One may obſerve, that ſince the ſides PR, RL, 
&c. make half a right angle with the ground line, 
the point of diſtance D, will be the accidental point 
of the ſides pg, Rl, and alſo of their parallels 12, 
43. And for the ſame reaſon the other point of 
diſtance will be the accidental point of Rp, Ig, 41, 
32. And if the cube was in any other poſition, the 
accidental points might be eaſily found in the ho- 
rizontal line SD ; becauſe SD is the vaniſhing line 
of the baſe, and top of the cube, being both in or 
parallel to the geometrical plane. 

In all theſe examples, I have made uſe of the 
ſame picture, in the ſame poſition, the ſame point 
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Fig. of fight and point of diſtance; and in general of 


Fr 


the ſame profile of the picture as you have in fig. 
73. And in all theſe examples the picture is ſup- 
poſed to lean backward ; but all theſe things may 
as eaſily be done, if it leans towards you. In that 
caſe, the accidental point of lines perpendicular to 
the horizon will be above the point of ſight ; bur 
all operations will be the ſame. But for variety, I 
ſhall give one example where the picture leans for- 
wards. 
Ex. 10. 


To draw a hexagonal right priſm, upon an in- 


| clined picture. We ſhall here N the picture 


to lean as much forward, as it before leaned back- 
ward, and that the height of the eye and the prin- 
cipal ray, remain the ſame. Let PRT VZ be the 
hexagonal baſe deſcribed upon the geometrical plane, 
AB the ground line, SD the horizontal line, S the 
point of ſight, D the point of diſtance. Draw Pr, 
Z2, Vz perpendicular to AB, the parallel ſides PQ, 
TV being ſo. From the point of ſight draw St, 
S2, Sz; by means of which, draw the baſe PORT VZ 
in perſpective, which let be pgrivz. Then to raiſe 
the images of the perpendiculars at the points p, g, 
, t, v, z, proceed thus, at the points 1, 2, 3, raiſe 
the perpendiculars 16, 27, 38, each equal to the 


lant line CM, in the right-angled triangle MCN; 
where the angle CMN is the inclination of the pic- 


ture, and CN the height of the priſm. Draw the 


line 88 from the point of fight S; then from v 


and f draw lines towards F. (the accidental point 


of lines perpendicular to the horizon, ) to cut 88 
in the points 4 and 5, then v4, 13, repreſent two of 
the perpendicular ſides of the priſm. Again, 
draw the obſcure line 87; and from z and r, draw 
"lines to F, to cut it in o and 9; then zo, ry will 
be two more ſides of the priſm. Draw alſo the 


obſcure line S6; and from p and q, draw lines op 
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F, to cut S6 in the points x and c; then pn, ge are Fig. 
the two other ſides of the priſm; then joining all 78. 


theſe points by right lines, you have the top of the 
3 109540. und the planes being ſhaded, you 
ave the true repreſentation of the priſm vzpgns, 
upon the inclined picture. | 
1 tuppoie theſe examples are ſufficient to ſhew 
the method ot drawing upon inclined pictures, 


SCHOLIUM. 


It appears from the practice, in all theſe exam- 
ples, that the image of any original figure in the 
geometrical plane, will fall exactly in the ſame 
Place of the picture, whether the picture lean for- 
ward or backward, or be upright; provided the 
principal ray, the length of the picture, and diſ- 
tance of the object from the ground line remains 
the ſame. But in objects elevated above the geo- 
metrical plane, the caſe is otherwiſe; and they will 
have a different appearance according to the diffe- 
rent poſition of the picture. The principal uſe of 
drawing upon inclined pictures, is for painting any 
images upon the cieling of a room, or on any 
vaulted roof, or on the cupola of a church, &c. 
where the ſurface to be painted on, 1s in an ob- 
lique poſition. | 

As to the ſhadows of bodies; the rules are the 
ſame as in upright pictures; only inſtead of lines 
perpendicular to the horizon we muit uſe lines pa- 
rallel to the vertical line; and for lines perpendi- 
cular to the picture, make uſe of lines parallel to 
the line of ſtation or to the principal ray. In dif- 
ficult caſes, the progreſs of the ſhadow may be 
traced out as it falls upon any planes, or upon any 
bodies, that are in its way; which is eaſily done 
from the ſituation of the light. And then theſe 
ſhadows, or parts of ſhadows, mult be taken for 
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real objects, and ſo drawn in perſpective by the 
common rules. | 


P R O B. XXVII. 
: 7 o draw the picture of any objec mechanically. 


This may conveniently be done by help of a 
candle or lamp. Let the object be placed near a 
wall, and a light, ſuch as a candle or lamp, placed 
at a good diſtance from it, or the ſun's light may 
be made uſe of; let this light project the ſhadow of 


the given object upon the wall behind it in lines 


nearly perpendicular to the wall. Then the ſhadow of 
the body would ſhew the appearance of the body to 


an eye placed where the light is, if the body was re- 


moved, and the ſhadow remained there. Therefore 


we muit trace out all the out-lines of the ſhadow, 
with a pencil, upon the wall ; which 1s very eaſy 
to do where they appear; but where the ſhadow of 
any part is intercepted by ſome other part; there 
will be ſome trouble. To find the ſhadow of any 
point, ſo placed as that its ſhadow cannot fall upon 
the wall; take a ſlender rod, and put one end of 
it to touch that point; and faſten the rod there by 


ſome means or other; then removing the body, 
whilſt the rod remains fixed; the ſhadow of the 


end of the rod will ſhew the place where the ſha- 
dow of that point of the body would fall. Then 


<replacing the body, you may proceed thus with any 
other point of the body, or as many points as you 


will. If any line in the object is hindered from 


caſting its ſnadow upon the wall; the place of the 
[ſhadow will be found in like manner; lay a ſlender 
rod cloſe to the line, and mark the length with 


chalk; then remove the body, and where the ſha- 
dow of that part of the rod, which you marked, 
falls upon the wall; there is the ſnadow of that 


line 
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line in the object. And thus any lines in it may Fig. 
be drawn. ol nommos.. 
Or the ſhadows of theſe points and lines may be 
found thus, take two ſtrings and extend them croſs 
one another; ſo that the ſhadow of their interſec- 
tion may fall on the given point of the object. 
Then if the body be removed, the ſhadow of the 
interſection of the ſtrings, will fall upon that point 
of the wall where the ſhadow of the given point 
of the body would fall. In like manner extend a 
ſingle ſtring, ſo that a knot in it may fall upon the 
given point of the body, and fixing it there, re- | 
move the body, and the knot will caſt its ſhadow, | 
where the ſhadow of the given point of the object 
would fall upon the wall. Alto extend a ſtring, fo | 
that its ſhadow may fall upon any line in the body | 
| 
| 
| 
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which we want to deſcribe; and mark the length 
on the ſtring, by tying two knots, or any other 
way. Then removing the body, that part of the | 
ſtring will caſt a ſhadow upon the wall, where the i 
ſhadow of the line in the object would fall. Other | 
methods may be contrived, to get the ſhadows of | 
ſuch points, as are hindered from falling on the if 
wall. And ſome ſuch method may be contrived j 
without removing the body, and being at the trou- | 
ble to place it again. It may be thus, if your croſs | 
ſtrings are long enough to caſt their ſhadows. upon | 
the wall, on every fide of the body, whilſt their | 
interſection caſts its ſhadow upon the given point | 
of the object; continue theſe ſhadows behind the 
body, upon the wall, till they interſect; and it is I 
evident, the point of interſection will be the place 
where the ſhadow of the given point of the body 
will fall. And thus you may find the ſhadows of 
as many points as you will, and conſequently of as | 
many lines as you will, without ſtirring the body. | 

Inſtead of a light, the eye may be uſed, keep- 
ing it fixed in the place where the light ſhould be. 

H 3 For 
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Fig. For the eye will project any point of the object 


* 


\O 


upon the oppolite wall. which may be marked 
there by help ot an aſſiſtant; and thus one part af- 
ter ancther, and ſo the whole body, may be pro» 
jected upon the wall, Alſo if one end of a ſtring 
be fixed where the light ſhould be, and taking 
hold of the other end, and drawing it ſtreight; if 


the ſtring be made to paſs along the out: lines of 


the object, the end of the ſtring, by help of a 
pencil, may be made to deſcribe the figure thereof 
upon the wall. And thus by means of the ſtring, 


the image of the body will be projected upon the 
wall, the fame as by the ſhadow. 


Otherwiſe, 


To delineate any object; make a ſquare frame 
DE; divide the ſpace into ſmall ſquares, by threads 
fixed to the ſides, parallel to one another and to the 
ſides of the frame, and at equal diſtances. Set up 
a ſtand FH, upon the baſe FG; this muſt have a 
ſmall hole at H to look thro; it is fixed in the 
baſe, parallel to the frame DE. Alſo let the pa- 
per on which the draught 1s to be made, be divid- 
ed into the like ſmall ſquares. + Then placing the 
object beyond the frame in a proper ſituation ; look 
at all the parts thereof ſucceſſively thro? the hole; 
and obſerve in what ſquares the ſeveral parts ap- 
pear, and put them into the correſpondent ſquares 
in your paper; ſo at laſt you will have the picture 
of the whole object on your paper. Theſe ſquares 
may be drawn in black lead, and rubbed out af- 
terwards. 

There are alſo inſtruments contrived, by the 
help of which one may draw the appearance of any 
object; but the conſtruction of them is difficult, 
and therefore I ſhall ſay no more about them. 

What 1s here ſaid of the projecting the image of 
a body upon a wall or any plane ſurface, is eaſi] 


applicable 
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applicable to any curve ſurface. For wherever the Fig. 


ſhadow of any point falls by the light, there will 
be the image of that /point. And likewiſe where 
the ſhadow of any line falls upon the curve ſur- 
face, there will be the image of that line; for it 
will be where the plane paſſing thro' the luminous 
point and that line, cuts the curve ſurface. And 
the caſe is the ſame, if the figure is projected 
upon that curve ſurface, by rays drawn from the 
eye, placed where the light was. | 


PR OB AR. 


To draw a deformed or monſtrous pickure upon a 
plane, which ſbail appear regular, from a certain 
pornt. 


Make a ſquare ABCD, and divide the ſides in- $0. 
to as many equal parts as you will; and draw lines 81. 


thro? all the points of diviſion, parallel to the ſides; 
theſe lines will divide the great ſquare into a num- 
ber of little ſquares. In this ſquare draw the f- 

gure true which you want to appear deformed. 
Again draw any line ab, which divide into as 
many equal parts as AB is divided into. From the 
middle point e, draw the line eV perpendicular to 
ab, and VS perpendicular to eV. Alſo draw the 
lines aV, gV, V, V, thro' the equal diviſions 
g. b, &c. Alſo draw 88, and where it cuts the 
former lines drawn to V, draw lines parallel to ab; 
then abcd is a deformed ſquare, and all the ſmall 
ſpaces repreſent the correſpondent little ſquares in 
the great one ABCD. Therefore in all the cells 
or little ſquares of abed, draw the ſame part of 
the figure as you find in the correſpondent cells of 
ABCD; ſo you have the deformed image requir- 
ed. Then ſuppoſe VS to ſtand perpendicular to 
the plane abed; if the figure be viewed by the eye 
H 4 at 
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Fig: at J, it will appear im its true ſhape, as you have 

80. it in ABCD. But from any other point it will 

815 appear more or leſs.de formed. And if the ſide dc 
was equal to the fide DC, the figure would ap- 
, peer equally large, as that in ABCD would do, 
ſeen at the diſtance Sd. 

For if a ſquare whoſe ſide is dc be erected upon 
dc, and as many parallel lines drawn in it; and if 
:SV be erected perpendicular to the plane aV5; 

then the firſt parallel line in the ſquare will be 
projected into the line 11, by the eye at S; and 
the ſecond parallel line into 22, the third into 33, 
and the laſt or top of the ſquare into 26; and the 
diagonal of the ſquare would be projected into 4b. 
Conſequently all the little ſquares would be pro- 
jected into the correſpondent cells in the ſpace abcd. 5 
On the contrary, if the deformed figure abcd be 3 
given to be drawn in perſpective, its image will be 
the ſaid ſquare ſtanding upon de, and all the little 3 
Aquares therein will be images of the reſpective cells of 
in the figure abcd. And whatever is deſcribed in 
theſe cells, will appear in the little ſquares; and 
therefore tue deformed picture drawn in the ſpace F 
:@bcd will be a regular picture in the ſquare; that | 
15, 1t will appear a regular head, ſeen from the 
point S in the air; but from any other point, the | 
Parts will appear to have different proportions, and q 
Therefore will be in ſome meaſure deformed. | 

This problem may be ſolved mechanically, by | 
holding a candle at S in the air, and tracing out 1 
the ſhadow of the object (as the head here deſcrib- 

ed) upon the plane ſurface given abcd, which may 
-as eaſily be done upon a curve ſurface. But it is 
better if the candle ſhine thro? a ſmall hole, made 
in a plate ſet at S. The ſun's light may alſo be 
made uſe of for drawing either the original, or the 
deformed picture; which will be more or leſs ſo, 


accord: 


8 Sect. II. PER 85 E CT IV E. 10g 
0 according to the obliquiry of the plane, it is to be Fig. 
14 drawn on. YO wing 80. 
3 And by a like method, a deforitied figure a 81. 
A be drawn upon the ſurface of a cone, or an 

1 lid; which will appear regular from a certain Poe 

. of the axis. 


Cor. 1. Hence, the trapezium abed fs the Bade 
of the perpendicular ſquare whoſe fide is de. And 
every particular cell is the ſhadow of the carreſpon- 
dent ſmall ſquare in the upright one. 

For the ſhadow of any point of the ſquare ſtand- 
ing on de, is where the line drawn from the lumi- 
2 nous point S, cuts the plane Vab. And the ſha- 
E dow of any line in the {quare, will be where the 
15 plane paſſing thro' that line and the luminous point, 
3 cuts the ſaid plane. Therefore the ſhadow of the 
top of the ſquare, is the line ab; the ſhadow of 
: one {ide is ad, and that of the other fide of the 
3 ſquare is bc and the baſe dc coincides with the 
7 ſhadow. And thus the - ſhadows of the lines or 
ſides of any ſmall ſquare, are the lines that circum- | 
ſcribe the correſponding trapezium or cell. And | 
conſequently the ſpace contained in each cell, is 
; the ſhadow of the correſponding ſmall ſquare. 


Cor. 2. Hence, à pifure that appears rude ond 
irregular, when viewed direfly, will appear regular 
and uniform, when viewed from a proper point. 
1 For the object ad looked at directly, appears j 
only a long trapezium; but to the eye of a ſpec- | 
tator at S, 1t appears a regular ſquare. For the | 
ſhape of the image and all the parts of it in the | 
| pry, to the eye; 1s the yery fame as if the rays | 

ad come at firſt from that picture ſtanding, per- 
pendicular upon de; becauſe they come in the 
ſame lines whether they come from the picture, or 

from the original. And if the colours of the ſe- 
veral parts, and the ſnadows be the ſame in both, 


a perſon 
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Fig. a perſon will rather judge it to be regular tlian de- 


80. formed; by being more accuſtomed to that, and 
81. ſeeming more natural. 


Cor. 3. The practice of making deformed objets 
from regular ones, is no more than the inverſe method 
cf per [pef? i ve. 

For in the direct method of perſpective, the tra- | 
pezium abd, lying on the geometrical plane is f 
projected into a ſquare. upon the line dc, to the : 
eye at S, in the air. So on the contrary, a ſquare 
in the picture is projected into the deformed image | 
abca, on the ground plane. In the firſt caſe the 4 


picture is between the eye and the object; but in 
the latter, they lie contrary. 
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SCHOLIUM. 


Since ſhadows are no more than the deforma- 
tions of objects falling upon ſome plane or other. 
Therefore che drawing of the ſhadows of bodies 
depends on the ſame rules, as finding their de- 
formations. The rays of light paſſing by the out- 
lines of a body project their ſhadows upon theſe 
planes; and the places where they fall will be 
found, by having the poſition of the light, and 
the ſhape of the body. Therefore the practice of 


theſe things depends upon ſome or other of the 
rules before laid down. 


PR OB. XXX. 
Jo ſhew the uſes of perſpeFive in drawing. 


The rules of perſpective before laid down, are 
employed either in repreſenting figures that lye in 
the geometrical plane, or objects that are elevated 
above that plane; and all objects whatever are ei- 
ther one or the other of theſe; and therefore the 


foregoing 
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foregoing rules are ſufficient for deſcribing any ob- Fig. 

jects, and ought to be followed when we want 

any objects to be drawn perfectly exact, and ma- 

thematically true. And this is the beſt method 

when there are only right lined objects concerned, 

and but a few of them. Bur there are numerous. 

objeAs that cannot be drawn this way, ſuch as 

mountains, trees, ſhips, &c. In ſuch caſes all we 

can do is to get a few of the principal points of 

ſuch objects, truly laid down; for to get all the 

| points, is impoſſible, eſpecially where curve lines 

| are concerned, and the figures are irregular ; but | 

| the reſt of the work is to be done by hand. For | 
the art of perſpective only lays dowa geometrical | 
rules for finding the images of certain points, but 
as the number of points in any object is infinite, 
the work would be infinite; except in their ſingle 
caſe, where the points in the object happen to be | 
connected by right lines; for then they will be j 
right lines in the drawing, but in no other caſe; | 
and therefore our only refuge is drawing by hand. 

Then to gain a dexterity and exactneſs at draw- | 
ing by hand; ; the beſt way 1s, firſt to draw ſome | 
plain and ſimple objects in perſpective, and then 
try to imitate them by hand ; and where you find 
any fault, rub it out, or elſe throw them away, 
and do them over again ; ſtill endeavouring, ta 
mend the former faults, and to make them more 
exact; which is as eaſy to do, as learning to write. 
When you have ſucceeded pretty well "with one 
object, take a new one, and proceed the ſame 
way with that; and the like for as many as you 
pleaſe, till you improve in the art; and then you 
may make choice of more compounded objects 
which are harder to draw. 
In objects that are more difficult to draw, let 

ſome of the principal lines be drawn by the rules 
of perſpective, and finiſh the reſt dy hand; * 

this 
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this ſeveral times till you get them to your mind. 

\ frerwards draw fewer of the lines in perſpective, 
and finiſh the reſt by hand. And laſt of all draw 
none of it in perſpective, but do the whole by 
hand; and that ſeveral times over, till it be tolera- 
bly exact. And thus by proceeding from eaſy ob- 
5 to thoſe that are harder, you'll at laſt ac- 
quire a habit of drawing truly and readily. But 
it is practice alone that muſt compleat any perſon 
in this art of drawing, a multitude of rules ſig- 
nifying little or nothing. 

When a complicated figure is to be drawn, it 
would be a difficult thing to do every ſmall part 


of 1 it by the rules of perſpeCtive ; but by incloſing 


it in a ſquare divided into little ſquares, it may be 


done then by a perſon ſkilled in drawing. For 
where curve ſurfaces are concerned, the practical 


rules can only ſerve to find a few points thereof, 
or ſome right lines, that may incloſe it; by which 
means the drawer may then deſcribe them ſuffici- 
ently true. 

hy From what has been ſaid, any one may ſee that 
it is in vain to endeavour, by the practical rules of 
perſpettive, to deſcribe the hollows or riſings of 
objects, their lights and ſhadows, or any irregular 
_turnings and windings thereof. Thus the capitals 
and ornaments of pillars, cannot be deſcribed that 
Way, from the multitude of lines required to do it, 
and would never be exact. Nor can ſuch objects 
as have not any determinate ſhape, be deſcribed this 
way; ſuch as clouds, hills, trees, valleys, rivers, 


&c. but are far better done by hand. For in ſuch 


as theſe, there is more latitude allowed, and one 


can hardly miſtake ſo far as to make them appear 


monſtrous or unnatural. The turnings and wind- 
ings of rivers, the ſhapes of trees, their branches 
and leaves; the limbs of animals, the features of 


"men and women, the folds of their garments, 


21 
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could never be performed by the ſtrict rules of Fig 


perſpective. 


We muſt be content therefore, to apply the Art 
of Perſpective to what it is capable of doing to per- 
fection; and that is, laying down a general draught, 
which is to ſerve for a ground-work for our future 
operations; in which the ſeveral places and ſitua- 
tions of objects are to be aſſigned. But then the 
finiſhing and beautifying the piece muſt be left to 
the ſkilful hand of the drawer. Indeed it is moſt 
uſeful where it is moſt wanted, and that is in de- 
ſcribing ſuch objects as are terminated by right linesg 
eſpeciall y perpendicular ones; ſuch as buildings, 
pieces of architecture, regular figures, and ſuch like; 
where a deviation from their true ſhape or poſition 
would be very ſenſible. . In other caſes, all we can 
do by the mathematical rules, is to find a few points 
which ſerve for a guide to draw the reſt by. Thus 
in deſcribing a circle, we find as many points in it 
by rule and compaſs, as we think ſufficient, and 
then carry a curve thro' them by hand; fo that 
ſtrictly ſpeaking no part of this image is found by 
geometrical rules, but theſe few points; all the reſt 
owes its being and exactneſs to the judgment and 
hand of the artiſt. 

The principal uſe then of Perſpective, is for in- 
forming the judgment; for by being accuſtomed to 
draw objects in perſpective, one may better know 
which way ſuch and ſuch lines ſhould run, and 
where they ſhould end, and to what points they 
ſhould converge ; and from thence judge better 
how an object ſhould appear, by ſhewing the rela- 
tion between the object and its image; ; and by that 
means directs the hand to draw them, and the eye 
to diſcover any defect in the drawing, which other- 


wile would not be ſeen. Likewiſe ac $4 the gene- 


ral plan, and the principal parts are laid down ex- 
actly by rule; the minuter parts will naturally come 


| into 
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into their proper places, and all errors will then be 
eaſily avoided, and eaſily rectified. So that make- 
ing uſe of the rules for drawing the principal parts, 
where they can conveniently be uſed ; will give the 
picture ſuch a form as' will guide the eye of the 
drawer, in deſcribing the other parts; and direct 
him to draw the reſt, and to finiſh the draught, and 
make it perfect and complete. | 
When objects are at a great diſtance, the mag- 
nitude muſt be diminiſhed in proportion ; becauſe 
they appear under a leſſer angle than when nearer. 
And m ſhading them, the ſhadows muſt fall all 


one way, that is from the fun. And in colouring 


them which ought to be done at laſt; the colours 
muſt be ſtronger near hand, and fainter further off; 
till at a great diſtance they loſe themſelves in a 


bluiſh miſt. And in all things you muſt perform 


the ſame thing in the picture, as you obſerve with 


your eye. 

The buſineſs of deſgning, is the work of a maſ- 
ter; this is forming a general idea of ſome large 
work, conſiſting of many parts, whoſe relation and 
connection, is entirely the invention of the artiſt. 
This may be ſome hiſtory piece, or contrived to 
ſhew ſome great tranſaction or event. 

At firſt the artiſt muſt make only a rough 
draught of his deſign, and in a ſmall compaſs : 
this he is to correct and mend, as he ſees it neceſ- 
ſary; and the outlines need only be drawn in black 
lead, to be rubbed out occaſionally. When he has 
fixed on the manner he would have it done, he may 
draw it larger and more compleat. And when he 
has got all the parts to his atisfa&tion, he mult at 
laſt draw it, and all the parts of it, according to 
his deſign, and then proceed to the colouring it, if 
it is to be painted. Here drawing according to a 
deſign, 1s a different thing from drawing the pic- 
tures of objects, we have before us. For this pic- 
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ture or deſign has no object but what exiſts in the Fig. 

ideas and mind of the artiſt. And therefore to 

make an elegant piece, the artiſt ſnould have a good 

invention, and be well acquainted with che nature 

of things, that he may proportion things truly, in 

his draught; and obſerve that the connection of 

the ſeveral parts be according to nature; and that | 

they be pleaſing and inſtructive. To do this re- = 

quires a good genius, and a great deal of practice. 

His deſign is formed entirely in his own head, 

which is to be executed by the rules beforementi- 

oned. And this branch of the art is gained by 
degrees, firſt Dy drawing pictures by ſight; and 

afterwards copying from good original draughts; 

obſerving to draw the outlines firſt, and then the 

inner parts, and then to ſhadow them. And laſt 

of all, they that would become complete, muſt 

make themſelves maſters of Perſpective. 
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